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In this study, the problem of noise in primary schools is 
examined, by indicating the negative effects of this problem on 
the physiological, psychological, and social well-being of human 
beings, and on the effectiveness of teaching and learning 
process. By proving the excessive noise levels in primary 
schools in Ankara, it is aimed that, to take attentions of 
specialists to the subject of noise, and to make them consider 
this problem in the planning of new schools and in the 
renovation process of older school buildings.
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Bu tezin amacı, ilkokullardaki gürültü problemini ve bu 
gürültünün eğitimin verimliliğine olan olumsuz etkilerini ortaya 
koy.arak, okul binalarının mimari tasarımlarinda akustik acıdan 
gerekli Önlemlerin alınmasındaki önemi vurgulamak, ve yapılan 
deneysel çalışmalarla ilkokullardaki gürültü problemini 
kanıtlamaktır.
Anahtar Sözcükler: ilkokul. Gürültü, Ses, Akustik, Gürültü 
Kontrolü.
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1.1. Problem
Elementciry school covei*s the first portion of school carrier of 
every child. During the first years of education, children 
learn through the elementary school program which is prepared by 
the specialists. Child's learning process takes place as a 
consequence of the interaction between the child, teacher, and 
environment. In history of mankind, listening has been a vital 
part of experience. In school, experiences in listening can 
become an important facet of the child's learning. Through 
speech, the listener hears facts, ideas, and feelings.
Most education begin with the ear. Even before the individual 
words, a baby learns what a tone of voice means. But after a 
while, words become the key to thought, so anything that 
interferes with the teacher's words is a particularly dangerous 
barrier in elementary years. When a child is just beginning to 
listen effectively, it must not be made difficult for him to 
hear.
1. INTRODUCTION
The school was established to promote learning, which is 
achieved largely by word of mouth and by listening. Thus, 
acoustics is one of the most important physical properties that 
determine how well the school building can serve its primary
function. As a result, the exclusion of noise and the reduction
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of reverberation are unavoidable in adapting classrooms to the 
fLinction of oral instruction. Classrooms are noisy, not only 
because of students, but simply because of the way they are 
constructed and finished.
Today, most of the primary schools in Ankara, suffer from the 
noise which interrupts the teaching-learning process. Because 
of wrong site selections, bad building plannings, lacking of 
sound absorbing materials, increasing population, and 
limitations in the number of primary schools, noise threats the 
physical, psychological, and social well-being· of students and 
teachers.
The importance of auditory conditioning in primary schools is 
growing, because many noisy activities such as music, games, and 
shop work are common. Mostly, in the classrooms several 
activities are going on simultaneously, although, none of them 
individually noisy, but together creating enough noise to be 
considered. When there is lack of sound conditioning, childi'en 
will expend excessive amounts of energy straining to hear. As 
the day carry on voices rise, tension may increase, and some 
behavior problems appeal". Appropriate noise control can prevent 
this.
In this study, I will explain the physiological, psychological, 
and social effects of noise on human beings. I will deal the 
subject of noise problem in primary schools in a detailed 
manner. After completing theoretical investigation, I would 
like to prove the excessive noise levels in primary schools with
case studies, in an experimental manner. And, I will suggest 
some precautions to control noise in acceptable levels 
determined by noise control regulations.
At the end of this study, I hope to prove the excessive noise 
levels in primary schools in Ankara, and I would like to take 
attentions of specialists, to the subject of noise in the 
primary schools, to bring them into action for cosidering this 
problem, in the planning of new schools and in the renovation 
process of older school buildings.
1.2. Methodology, Form and Structure of Thesis
In the thesis study, the subject will be examined in both 
theoretical and experimental ways. The results of a literature 
investigation constitudes the theoretical part of the study. In 
the experimental part of the thesis, two case studies prove and 
examine the noise levels in primary schools located in 
completely different environments. Noise levels were measured 
with a noise level meter (BSJ<2230), and they were printed with 
a printer (B & K 2318 + ZR 0035).
The structure of the thesis:
(i) Problem Identification - Chapter I.
(ii) Literature Review - Chapter II. IV. V.
(iii) Design Considerations - Chapter III. VI.
(iv) Experimental Studies - Chapter VII.
(iiv) Conclusion - Chapter VIII.
The Appendix covers definitions related with the study.
Noise pollution is growing rapidly as a major environmental 
concern. Cities with their noisy cars, trucks, motorcycles, 
sirens, and bellowing factories are tremendously noisy places 
and they are getting noisier. People living in cities are 
constantly exposed to from moderately intrusive sounds of 
neighbors, children, pets and television; to the high intensity 
sounds of aircrafts, automobiles, trucks and construction 
equipment.
It is not only cities or workplaces that are noisy. Even in 
suburban areas, and even in school buildings, traffic and 
airplane noise is becoming an increasing problem. Moreover, 
modern technology has brought a constant noise inside out' 
homes, offices and schools, with appliances such as hair dryers, 
photocopying machines, printers, vacuum cleaners, air- 
conditioners, stereo systems, television sets, and lawnmowers 
preventing our peace and quiiet. Even if people try to get away 
from it all, speedboats, snowmobiles, and minibikes attacks to 
our ears in the countryside.
2. EEFBJTS OF NOISE ON HUMAN BEINGS
Although all of us enjoy a high standard of living, we pay for 
it in part through the noise our technology creates. All these 
noises can have harmful effects on our hearing, our state of 
mind, and even our social relationships.
2.1. PHYSIOLOGICAL EFFECTS OF NOISE 
Effects on Hearing
Helen Keller, who is mentioned by Wilson (1989), once said that 
"...blirKiness cuts people off from things; deafness cuts people 
off from people." A large segment of the population, however, 
risks hearing damage due to noise exposure.
Benjamin and Hopkias (1987) states that "noise is defined as a 
collection of sound frequencies that is disharmonious." Today, 
it is known that, excessive noise levels can cause hearing 
problems and there are many individuals who have paid a terrible 
price for being exposed to such sounds. "Although the exact 
mechanisms are as yet not fully understood", says Benjamin and 
Hopkias (1987) "there is much evidence to show how excessively 
loud sounds produce problems in the ear's conductive mechanism, 
as well as auditory nerve damage." (89)
Most individuals do not give as much consideration to the risk 
of hearing loss as they do to other risks. Possibly this is 
because hearing damage occurs gradually in most cases, seldom as 
a result of a single event accident. Most of the time, noise 
induced hearing loss is first observed during audiometric 
testing. More cotnmonly, the individual first becomes aware of a 
problem when words are lost in face to face conversation and 
telephone conversation. Rubin and McNeil (1985) states that;
"When the cells of the inner ear are 
bombarded with loud sounds, they can be 
damaged, leading to hearing loss. Even a
relatively mild noise level of 70 dB., atout 
the level of a crowded business office can 
damage hearing if one is subjected to it for 
a year. And higher levels of noise can have 
much worse effects. Noise levels between 90 
and 100 decibels put people at risk of 
hearing loss, and noise levels of 120 
decibels or more are clearly harmful to 
hearing. When exposed to sounds of 130 dB. 
or more, people actually feel pain." (127).
Exposure to noise of high pressure and high frequency creates 
hearing damages on people either in the form of temporary 
hearing impairment or permanent hearing impairment.
Temporary hearing impairment: Continuously exposure to noise
for a complete day creates hearing impairment on the individual 
after leaving the noisy environment. Since, the noise induced 
hearing impairment is temporary in this situation, after a 
while hearing ability of individual becomes its normal level. 
This is called temporary hearing impairment or hearing fatigue. 
Permanent hearing impairment: Exposure to high levels of noise 
for a long time causes the permanent hearing impairment. This 
is called noise induced deafness. Noise,induced hearing losses 
are most commonly due to the depletion of hair cells, which can 
not be replaced. (Davidoff, 1987.)
As Rubin and McNeil (1985) states, sometimes people can produce 
damage in their ears by listening sounds that they enjoy.
Effects on Physical Health
Noise is by definition unwanted and therefore frustrating and
tension inducing. "As a stressor ..." says McLean and
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Tarnopolsky, "it alters the functioning of cardiovascular, 
endocrine, respiratory, and digestive systems." (McLean & 
Tarnopolsky, cited in Encyclopedia of Psychology). Most of these 
reactions have been documented in laboratory studies involving 
short term exposure to relatively high sound levels. (A. Cohen, 
cited in S. Cohen and Weinstein, 1981). Since such changes, if 
extreme, are often considered potentially hazardous to health, 
many feel that pathogenic effects of prolonged noise exposure 
are likely. Physiological changes produced by noise consist of 
nonspecific responses typically associated with stress 
reactions. (Glorig, Selye, cited in Cohen and Weinstein, 1981).
A recent review of the industrial noise literature concludes 
that there is elevated morbidity among people who have been 
exposed at work to sound of 85 dBA or greater for at least 3 - 
5 years. People who have been exposed to unpredictable, 
intermittent, impulse sound tends to have greater morbidity than 
to periodic, continuous, or relatively steady sound. Morbidity 
affects those whose work involves mental concentration more than 
those who do mainly manual work. (Welch, cited in Cohen and 
Weinstein, 1981)
Welch argues that the strongest case for industrial noise 
impacting health derives from the research on cardiovascular 
problems. He interprets the data (over 40 different studies) 
to indicate that long term work under high intensity sound is 
associated with at least a 60 percent increase in risk of 
cardiovascular disease. Impairs at the regulation of blood 
pressure is the best documented of these effects. Other
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concomitants of prolonged routine exposure to intense industrial 
sound include cardiac morbidity, poor peripheral circulation, 
and elevated cholesterol levels.(Cohen, 1981)
There are number of studies reporting increased gastrointestinal 
complaints for noise exposed people. Reported problems include 
gastrointestinal ulcers, chronic gastritis, and general 
digestive problems. High noise levels has also been associated 
with increased reports of sore tliroats and laryngitis and 
increased job related injuries.(Raytheon Service Company, cited 
in Cohen and Weinstein, 1981) In addition, because of increased 
noise levels pregnancy complications and decreases in the 
health and survival of newborn infants has been associated. 
((Ando 6i Hattori, cited in Cohen and Weinstein, 1981)
Other studies report noise associated increases in nervous and 
gastrointestinal diseases, consumption of sleeping pills, and 
visits to doctors, and self reported incidence of a variety of 
chronic illnesses. ( Cameron, Robertson & Zaks, cited in Cohen 
and Weinstein, 1981 )
2.2. PSYCHOLOGICAL EFFECTS OF NOISE
Effects on Snotional Health
When it comes to predicting psychological effects, there is an 
important distinction to be made between sound and noise. When 
psychologists talk about "noise", they are referring to sounds 
that are unpleasant or unwanted. ( Cohen and Weinstein, cited in
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Rubin &. McNeil, 1985) As a result, what is noise remains to a 
certain extend in the ear of the beholder. Some people find loud 
rock music enjoyable (and hardly noisy), and loud opera music 
annoying (and therefore noisy); other people have exactly the 
opposite reaction.
More generally, what is perceived as tolerable sound or 
intolerable noise depends on peoples attitudes toward the source 
of the sound. In one study, Sorenson found that people living 
next to an air forcebase were less annoyed by the aircraft 
sounds when they were persuaded that the base was a vital part 
of their community and country. (S<orenson, cited in Rubin & 
McNeil, 1985)
Some researchers have suggested that prolonged exposure to noise 
makes people more vulnerable to anxiety, irritability, and even 
emotional breakdown. "People, exposed to high noise levels, 
report experiencing greater tension, more conflict with other 
people at home and on the job, and more psychosomatic 
complaints, such as nausea .and headaches." (Miller, cited in 
Rubin and Mcneil 1985)
Many investigations show that, when people are continually 
exposed to noise, they are likely to adopt to it. Indeed, some 
people in very noisy places seem almost neglectful to the noise. 
But even in such cases, the noise is likely to have harmful 
effects. In one series of studies, David Glass and Jerome 
Singer (1973) played students tape recorded bursts of either 
loud ( 110 dB.) or soft (56 dB.) noise over a period of 20
minutes. After a short while, the subjects adapted to the 
noise, and they were able to perform clerical tasks 
successfully. But the loud noise has unwelcome after effects. 
Immediately after the noisy period, subjects who have heard the 
loud noise were impaired in their ability to work efficiently on 
problem solving and proofreading tasks. (Cohen and Weinstein, 
1981).
In their studies Glass and Singer found that, the predictability 
and controllability of the noise made a big difference in 
subjects" reactions to it. When it is known by the subjects, 
when the loud noise was coming, its harmful aftereffects were 
greatly reduced. (Cohen and Weinstein, 1981). And the subjects 
knew they could stop the noise if they wanted to, the effects 
were also reduced —  even though the subjects didn't actually 
make use their stop button. (Rubin and McNeil 1985), 
Unfortunately, most of the noise that pervades our living and 
working environments is of the worst kind—  it comes in 
unpredictable bursts, and it comes from sources over which we 
have no control.
Effects on Intellectual Abilities
Long term exposure to noise can also have adverse effects on 
intellectual abilities. In one study, Cohen, Glass, and Singer 
(1973) examined the relationship between a child's auditory and 
verbal skills and the noisiness of his/her home. In this study, 
children living on the lower floors of 32 story building showed
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greater impairment of auditory discrimination and reading 
achievement than children living in higher floor apartments. 
Glass and Singer suggest that in tuning out a noisy environment, 
children may fail to distinguish between speech relevant sounds 
and speech irrelevant sounds. The unhappy result is that the 
longer children must endure noise, the more likely they are to 
ignore all sounds, and this, in turn, may make reading more 
difficult.
Another study compared children who attended school near an 
airport, where they were subjected to the noise of aircraft 
lardings and take-offs at unpredictable times, with children who 
attended an otherwise similar school in a quieter neighborhood . 
At both schools, the children were tested in a soundproof 
trailer. Children from noisy school found it harder to solve 
puzzles and math problems and were more likely to give up in 
irritation. These children were also found to have higher blood 
pressure than those in the quieter school. Some of these 
effects of noise do not seem to disappear quickly. A few 
classrooms in the noisy school were soundproofed. When the
children were tested a year later, those who had soundproofed 
classrooms did better on the puzzles and problems than those who 
remained in the noisier rooms, but they still do not persist at 
difficult tasks for as long as the children from the quiet 
classrooms from the other neighborhood. (Cohen et. al., 1980)
The noise levels of homes can also have important effects on 
cognitive abilities. In one study, Wachs found that infants 
raised at homes rated as having a high noise level —  for
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example with kitchen appliances near the children's" rooms and 
the TV left on all day—  scored lower on tests of intellectual 
development than did infants raised in otherwise comparable 
homes that were not so noisy. ( Wachs, cited in Rubin and 
McNeil, 1985).
Noise and Human Performance
The relationship between noise and performance depends on the 
kind of noise and the type of performance. Moreover, accurate 
prediction of noise performance relationships also requires an 
emphasis on the meaning of the sound and the social context of 
the setting for the person performing in noise.
Theories about the relationship between the noise and 
performance have been subjected to considerable changes in the 
last 25 years. Recently, there are three approaches to this 
relationship; those are Broadbent, Cohen and Poulton.
Broadbent (1971) has argued that exposure to moderate and high 
intensity noise causes an elevation in arousal. Heightened 
arousal is said to cause to a narrowing of one's attention. As 
arousal increases, attention is restricted and task relevant 
cues may also be neglected. In some tasks, proficiency,
demands the use of only a restricted range of cues. Such tasks 
improve with moderate narrowing of attentional focus to the 
extend that computing cues are no longer noticed. In other 
tasks, proficiency demands the use of a wide range of cufes. Any 
narrowing of attention during such tasks likely to affect
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performance negatively. It follows that optimal level of 
arousal varies with the complexity of the task. Optimal levels 
of arousal for complex tasks are lower than those for simple 
tasks.
S. Cohen (1978), like Broadbent, predicts attention focusing 
will often occur under high intensity noise, txit explains the 
focusing as a strategy commonly used to decrease the amount of 
information processed when one's processing capacity is 
overloaded by the combined demands of the stressor (the noise) 
and the origoing task. Cohen also argues that, the information 
load set under noise exposure is affected more by the meaning of 
the noise and the situation, than by the intensity of the sound. 
He suggests that predictability and the controllability of the 
noise and one's expectancies about its effects are important 
factors to consider. S. Cohen ( 1980) also emphasizes that even 
if one accepts Broadbent's argument that attentional focusing 
occurs because of hightened arousal, it is likely that, the 
level of arousal is determined by the meaning of the noise and 
situation, not merely by the physical parameters of the sound.
Poulton (1978, 1979) argues that there is an increase in arousal 
when continuous noise is first switched on , but that the 
arousal gradually lessens over time. He also asserts that, this 
initial increase in arousal often results in improved 
performance. Poulton also suggests that reported decreases in 
task performance under continuous noise occur because of 
subject's inability to hear acoustic cues that aid performance 
when the task is performed in quiet. Destructive effects of
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irregular noise are attributed to the distraction that occurs at 
the beginning of the noise.
Decrements in performance occur -in levels of noise higher than 
95 dBA- under certain conditions. Task deficiencies are most 
likely to occur when (1) the signals are hard to see, (2) the 
situation is not one that encourages caution, i.e., one in which 
even the most doubted judgment should be reported, (3) the 
length of the watch is long, and (4) there are a number of 
sources from which the signal may come. (Cohen and Weinstein, 
cited in Encyclopedia of Psychology).
Scholastic Performance During Noise: Noise in classrooms 
interferes with the teaching - learning process, thus resulting 
in a progressive deficit. Several recent studies compare the 
scholastic achievement of children attending schools near urban 
airports to that of children attending schools in quieter 
areas. A study showed that children attending noisy (in flight 
path) schools showed a cumulative deficit in tested achievement 
compared to children in quiet control schools. Bronzaft and 
McCarthy (1975) similarly found that, children in classrooms on 
the side of a school facing train tracks performed more poorly 
on a reading achievement test than children in classrooms on the 
quiet side of the building. (Cohen and Weinstein, 1981) Since 
the noise interferes with the teaching learning process, it 
creates problems for the students and for the teachers. For 
example, noise may decrease teaching time by forcing teachers to 
continuously pause or by making it difficult for the student and 
for teacher to hear one another. (Crook & Langdon, cited in
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Cohen end Weinstein, 1981) Other possible explanations include 
noise - produced influence on children's infonnation processing 
strategies, on their feelings of personal control and on their 
level of arousal. (Cohen et al., 1980)
Aftereffects of Noise on Human Performance: Recent studies 
indicate that, there are effects of noise on human performance 
that occur after noise exposure is terminated. ( Cohen, 1980) 
For example. Glass and Singer (1981) found that in comparison 
with a control group not previously exposed to noise, subjects 
exposed to unpredictable , 108 dBA or 56 dBA noise showed less 
tolerance for frustration and performed more poorly on both 
proofreading and a competitive response task. Noise
aftereffects are principally related to cognitive factors - 
predictability and controllability of the sound- rather than to 
acoustic parameters.
3.2. SOCIAL EFFECTS OF NOISE
Noise and Helping
The noise in an environment also affects the way people relate 
to other people. Various studies have shown that people are 
less likely to be helpful and friendly to others in noisy 
places. In 1975, Kenneth Mathews and Lance Canon set up a 
field experiment to investigate this phenomenon. As people 
walked down a residential street, they encountered a group of 
the experimenters who "accidentally" dropped several books. In 
half of the encounters, a power lawnmower was running; in the
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other half it was turned off. When the lawnmower was off, half 
of the passerby helped pick up the books; when it was going, 
only one - eight of the passerby came to the strangers aid.
Why should the noise of a lawnmower influence people's desire to 
help? The most reasonable explanation seems to be ■ that the 
noise distracts the attention of the passerby. Noise in the 
environment makes it harder to take in any other information. 
Because of the noisy lawnmower, the passerby were lees able to 
pick up on the cues indicating that the person needed help. 
(Cohen and Weinstein, 1981)
Noise and Friendship
Noise influences oui'· friendship as well. In a study in San 
Francisco, residents of lightly trafficked, quieter streets were 
found to have three times as many friends and twice as many 
social contacts on the streets than residents of comparable but 
more heavily trafficked streets. On a busy street, casual 
conversation with neighbors is unpleasant, if not impossible. 
As a result people on the noisy street made fewer friends. In 
fact, they described it as " a lonely place to live ".
(Appleyard and Lintel 1, cited in Cohen and Weinstein, 1981).
Conclusion: As it has seen , noise deafens us, stresses us, 
impedes intellectual performance, and reduces our sense of 
fellowship and community. The effects of noise on human can be 
emphasized in two themes. The first theme has to do with the 
importance of psychological factors, particularly the
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predictability·, controllability, and meaning of the noise, in 
mediating the relationship between noise and human response. 
The second theme involves the possibility that the masking of 
auditory communication .
The ability to predict and control the occurrence of the noise 
mediates both psychological and physiological response. Hence, 
unpredictable noise is more likely to disrupt performance, to 
lead to variable performance, to be reported as annoying, and to 
be linJ<ed with pathological response, than predictable noise, 
one's perception that a noise is controllable, i.e., that it can 
be escaped or avoided, can eliminate post-exposure deficits in 
task performance and interpersonal sensitivity. Perceptions of 
control also play a role in reported annoyance and may be an 
improving factor in noise induced disease.
The respondents perception of the noise in a particular 
context is also important in the relationship between noise and 
hiunan response. Noise that is perceived as disn.iptive of an 
important goal, unnecessary, and representative of something 
that is feared or opposed and is produced without concern for 
the respondent is more likely to bring out stress related 
responses than noise without these characteristics.
The masking of auditory communication provides a possible 
explanation for a niunber of reported effects, particularly the 
harmful effects of noise on human performance. It is obvious 
that a task whose performance requires auditory communications 
will suffer under high intensity noise. Noise masking of 
parent - child, and teacher - child communication may also be
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responsible for the poorer scholastic performance among children 
living and/or attending school in noisy neighborhoods and 
masking of supervisor worker or worker-worker communication 
may be partly responsible for increased incidence of accidents 
for those working in noisy industrial settings. It also seems 
likely that decreased social interaction under noise may be 
wholly or partly due to one's expectancy that communication 
would be difficult under noisy conditions.
In sum, it is clear that prolonged exposure to high-intensity 
noise in community or work settings is often harmful to the 
health and behavior of large segments of the exposed 
populations.
18
The exclusion or reduction of noise and vibration damaging to 
human comfort, health, well-being and productivity is termed 
noise control. Noise control should be examined under two 
headings; one is sound absorption and the other is sotind 
isolation.
3.1. SOUND ABSORPTION
Absorption is a property of materials that reduces the amount of 
sound energy reflected. Thus, the introduction of an absorbent 
into the surfaces of a room will reduce the sound pressure level 
in that room by virtue of the fact that sound energy striking 
the room surfaces will not be totally reflected. Irrelevant 
signals or noise can be partially suppressed through the 
subtractive action of absorption. This action produces a 
decrease in the pressure of a reflected sound relative to the 
pressure or intensity of the incident signal.
3. NOISE œNTTÎOL
The rate at which sound is absorbed in a room is a prime factor 
in reducing noise, controlling reverberation, and achieving 
speech intelligibility. All materials used in the construction 
of buildings absorb some sound, but proper acoustical control 
often requires the use of materials that have been especially 
designed to function primarily as sound absorbers. Such
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materials are, popularly known as 'acoustical' materials, and 
they are used for the reduction of the noise in hospitals, 
schools and many other buildings.
When the designer needs a material to reduce or dampen the 
internal noise level, a porous or soft material that will permit 
sound waves to penetrate will be the suitable one. This
penetration causes sound to lose energy by friction before it 
reenters the room.
Sound is absorbed by a mechanism which converts the sound into 
other forms of energy and ultimately into heat. Most 
manufactured materials depend largely on their porosity for 
their absorptivity. Many materials, such as mineral wools,
pads, and blankets, have a multitude of small deeply penetrating 
inter-communicating pores. The sound waves can readily 
propagate themselves into these pores, where a portion of the 
sound energy is converted into heat by frictional resistance
within the pores and by vibration of the small fibers of the 
material. If the material is sufficiently porous, and of 
appropriate thickness, as much as 95 per cent of the energy of 
an incident sound wave may be absorbed in this manner.
There are three basic types of sound absorbents: 1) porous
absorbents, 2) membrane absorbents, and 3) resonant absorbents.
1) Porous Absorbents: If an airborne sound wave is incident
upon a porous surface, the vibrating particles are restricted by 
the pores. Because of the friction created between the pores of
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material, and the sound wave, some of the sound energy converted 
into heat. In order for this absorption to take place, it is 
obviously necessary for the vibrating air to be able to enter 
the pores of the surface material.
2) Membrane (Panel) Absorbents; Lawrence (1989) also states 
that "If a relatively thin, airtight material is fixed at some 
distance from a rigid surface, it will exhibit
characteristic resonances..." (109) A sound wave striking on an 
airtight system, it will force the system into vibration. Since 
the thin panel is fixed at its edges, there will be some sound 
energy converted into mechanical energy, and thus absorbed. 
However, since the panel is itself set into vibration it will 
re-radiate energy back into the room: thus its efficiency as an 
absorbent is limited.
Practical panel absorbents tend to be most effective in the low 
frequency range. Generally, as the surface density of the panel 
and/or the depth of the air space between the panel and the 
rigid surface increase, the frequency of maximum absorption 
decreases. If it is required to broaden the effective absorbent 
frequency range, it is necessary to place some porous absorbent 
material in the air space.
Panels, if made of sufficiently durable and flexible materials 
like pressed wood fiber or paper boards, plywood, or plastic 
boards, can be employed for ceilings, covering, or even for the 
entire walls of rooms where low frequency absorption is 
required. Such materials, if used for walls or ceilings of
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small rooms, such as music studios, classrooms and offices, 
reduce the amount of additional absorption required for optimum 
reverberation.
3) Resonator Absorbents: It is well known that ceramic pots and 
jars with openings to the air were built under seats in ancient 
Greek theatres and into some walls of medieval mosques and 
churches for acoustic purposes. Simple resonators are named 
after Helmholtz who first described their characteristics. A 
Helmholtz resonator consists of a volume of contained air in the 
room through a constricted neck and opening. The striking sound 
energy causes the air in the neck to vibrate, and because of its 
constricted volume, the sound energy is diminished because of 
friction in the resonator. Absorption can be increased by 
placing light porous material across the mouth or, to a lesser 
extend, by placing absorptive material in the chamber. 
Helmholtz resonators are most effective over a narrow frequency 
range, normally at low frequencies.
REVERBERATION
If sound is generated in an initially quiet room, the sound 
level will grow due to reflections until equilibrium is reached. 
At that time, the rate of sound energy generation will equal the 
rate of energy absorption. If the sound generation is stopped, 
the sound level will decay to the original quiet background 
level. By measuring the rate of sound decay, one may determine 
the amount of absorption in a room, a value that is of practical 
importance in acoustics and noise control.
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Reverberation is the effect of noise bouincing back and forth 
from the walls, ceiling, and flcKcr of an enclosed room. The 
reverberation time of a room is the time in seconds for sound 
level to decay by 60 dB. after sound soijrce is tuiTied off 
(Figure; 3.1.). Reverberación time is frequency dependent, and 
is usually measured for each octave band or one-third octave 
band. The general effect of reverberation is to blur speech so 
that the control of reverberation is perhaps the most important 
factor in the acoustic design of a room.
The reverberation time depends on ;
1. the power of the sound at the beginning
2. the absorbency of surfaces or objects with which it comes 
into contact during interreflection
3. the volume of the interior and therefore the length of the 
sound path
4. the varying sensitivity of the ear at different frequencies.
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It is known that, the greater the power, the greater the volume 
and the higher the frequency, the reverberation time will be 
longer. The greater the total absorption of the room, the 
shorter will be the reverberation.
SPEECH IhTIERFERENCE
When noise interferes with communication, it robs us of one of 
our most important human attributes. Wilson (1989) quotes from 
a report of the Environmental Protection Agency that; "... 
Interference with speech communication by noise is among the 
most significant adverse effects of noise on people. Free and 
easy speech communication is probably essential for full 
development of individuals and social relations, and freedom of 
speech is but an empty phrase if one cannot be heard or 
understood because of noise..."
In the design of rooms intended for speaking purposes the prime 
objective is the realization of conditions that will provide 
good intelligibility of speech. This phrase signifies how well 
speech is recognized and understood. In order to obtain good 
acoustics in a room some requirements are listed below:
1. All noises, whether of outside or inside origin, should be 
reduced to levels that will not interfere with the hearing of 
speech or music.
2. The room's shape and size should be designed to 
a) give proper diffusion of the sound,
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b) reinforce the sound reaching the listener, especially 
toward the rear seating area.
Although these desirable conditions are also affected by the 
distribution of the absorptive materials and by the sound 
amplification system, they are largely controlled by the ^shape 
and size of the room. It is often necessary to design special 
wall and ceiling surfaces to act as reflectors for the 
reinforcement of sound at the rear of the room, and it is 
sometimes essential to introduce some surface irregularities to 
provide proper diffusion of sound.
3. Arrangements should be made for reinforcing the speech and 
music in a room (figure; 3.2. ), so that the sound level will be 
adequate in all parts of the room.
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Fig. 3.2. ; Desirable Reverberation Times 
for Speech and Music.
In a small room this requirement can be met by the proper design 
of reflective surfaces; in a large room, in addition to the 
proper design of the reflective surfaces, a high-quality sound 
amplification system is indispensable.
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Masking: When one sound is made inaudible by another sound, or 
when speech is made unintelligible by noise, the process is 
called masking.
Most of the intelligibility in speech is contained in the 
frequency bands between 200 Hz. and 6 KHz., while some speech 
sounds have frequencies lower than 200 Hz. and some are higher 
than 6 KHz. Thus, noise in the 200 Hz. and 6 KHz. range is most 
objectionable in terms of speech masking. However, loud noise 
in any frequency band can adversely affect speech 
intelligibility by overloading the auditory system so that it 
cannot discriminate the speech content from the total signal 
presented.
The understanding of speech is dependent on two qualities: power 
and clarity. It is obvious that the point of receptionall, or 
nearly all, speech sounds should have sufficient loudness for 
oral interpretation.
This requirement presents a major problem in the design of large 
auditoria, especially when it is borne in mind that some of the 
discrete sounds in speech have very little power at the 
beginning. It is probably true to say that, even in a classroom 
a listener at the back of the room is dependent on ‘guessing 
from context' for some of the words spoken. Inevitably there 
will be a loss of power due to distance but, further losses can 
be minimized by good design.
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3.2. SOUND ISOLATION
Sound can propagate throughout a building either via the air or 
via the buildings structure (Figure; 3.3.). Sound generation 
mechanisms can therefore be divided into two general groups. As 
a result, sound transmissions from one place to another, can be 
prevented by 1) sound insulation, and by 2) vibration isolation.
SCXJND INSULATION; Sound insulation is the reduction of sound 
energy achieved by a structure such as a partition separating a 
noise source from a quiet area. The word insulation is only 
used where a reduction of airborne sound is involved (not
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vibration) and the term sound insulation usually implies the net 
reduction in sound when it is transmitted by all available sound 
paths, such as the walls, building framework and ductwork, 
connecting the two rooms. When a single transmission path is
considered, as for example through a partition separating two 
rooms, the natural ability of the partition material to resist 
the transmission of sound is defined in Britain by its "sound 
reduction index". The alternative American terminology "sound 
transmission loss" is far more explicit.
The installation of absorbing materials on the ceiling or walls 
of the receiving space will have only a marginal effect in 
limiting the penetration of external noise. In fact, the porous 
and the lightweight character of most sound absorbing materials 
seriously limits their value as sound insulators. Heavy 
materials are required, for the effectiveness of a sound- 
insulating barrier will depend on its weight or mass, its 
stiffness and its air tightness.
The effectiveness of any structure as an insulator is determined 
by the following four parameters:
1. Weight
2. Homogeneity and unifo3rmity
3. Stiffness
4. Discontinuity and isolation
1. Weight: The weight of a wall is the primary consideration in 
all design for sound insulation. Whenever it is likely that 
acoustically insulating partitions are required in a building
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structure, their weight should never be under-estimated and 
provisions for supporting the mass of heavy partitions should be 
made in the preliminary planning stage. The acoustic mass law 
relates the superficial weight of a partition to its 
transmission loss. In general, there is an increase in 
insulation of about 5 dB. for each doubling of weight.
2. Homogeneity: The efficiency of sound insulation depends not 
only on the weight but on the completeness and uniformity of the 
structure. If there is a hole in the barrier the sound energy 
or pressure is released and flanking transmission will pass 
through the hole, seriously degrading the total performance of 
the partition.
3. Stiffness: Stiffness of a material can be defined as, the 
materials resistance to deformation. At very low frequencies 
the stiffness of the panel, and therefore its resistance to 
deformation, may have more effect than its weight. In this part 
of the frequency range insulation is said to be stiffness 
controlled. Complex lightweight partitions having rigid foam 
plastic or honeycomb cores will often be found to e>iiibit very 
good low frequency insulation due to their inherent stiffness. 
Where high insulation performance is required, a sheet lead is a 
very good example with its ratio of weight to stiffness.
4. Discontinuity and Isolation: Sound which reaches the
receiving room via more orderless paths is termed flanking or 
indirect sound transmission. The significance of even small air 
paths in an insulating partition, such as gaps around
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demountable partitions, doors and windows, poor joints in 
builders' work, common ceiling hollows and ventilation ductwork 
with openings into both spaces, etc. causes unwanted sound 
transmission from one place to another.
VIBRATION ISOLATION: It is a term that is reserved for the case 
of noise transmission originating at impacting or vibrating 
sources. The technics of reducing the vibration input to the 
building structure is termed vibration isolation. The most 
familiar impact source is footsteps upon a floor surface; other 
examples include crashing doors and vibrational excitation 
originating at machinery. Vibration isolation is to a certain 
extend related to sound insulation, but the ability of a 
partition to resist impact noise is highly dependent on the 
character of the surface receiving the energy. For example, 
footstep noise transmitted tlrrough a floor slab can be reduced 
by doubling the thickness, and thereby the weight of the slab, 
but it may be more effectively controlled by using a resilient 
floor covering, such as carpet, thick rubber or cork. 
Alternatively, a floating floor may be used consisting of a 
timber or concrete raft laid on resilient layer, such as glass 
wool. This solution has the added advantage of increasing the 
airborne sound insulation of the floor structure, as it has the 
features of a discontinuous cavity construction.
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4. THE PRIMARY SCHOOL
4.1. DEFINITION AND FUNCTION
Elementciry school covers the first portion of the school career 
of each child which is spent in the kindergarten and the first 
five grades. During this first years of his/her education, 
child learns through the elementary school program which is 
prepared by the specialists and teachers.
Too often the school program is considered as an accumulation of 
courses or subjects. While reading, writing and arithmetic, as 
well as science, social studies, music, art, and physical 
education, are prominent aspects of the school program, they are 
not the entire program. There are many other areas of learning 
which can not be so simply organized into subjects or courses, 
includiiig those with such objectives as the development of 
citizenship, respect for property, respect for the rights of 
others, ability to work cooperatively, good work habits, and 
other desirable attitudes, appreciations, and habits too
numerous to list here. Some of these are developed
coincidentally with the development of skills and the mastery of 
content in organized courses. Others are even more intangible 
and their realization must come bit by bit from various phases 
of the total complex of actions and reactions of pupil to pupil, 
pupil to teacher, and pupil to total school environment.
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Children are the reason for the existence of the schools. 
Whatever contributes to happy school experiences for children 
and opens the way to real life and growth individually, in their 
school groups, in their communities, in their nation, and in 
their world should be of prime concern to the school. It is the 
school's obligation to direct the wide range of attitudes, 
interests, urges, and needs into the most promising channels.
Society has evolved two ways to meet this obligation. One is by 
transmitting to the present generation carefully selected parts 
of the accumulated culture and knowledge of the ages up to the 
present, with directions for using this heritage beneficially 
and adding to it if possible. The other is by developing the 
present generation of children individually and collectively to 
function efficiently in the activities of the democracy and the 
world in which they live.
Good elementary education reflects a skillful blending of 
happiness, scholarship, and subject matter. There ai-'e two 
principal sources of purposes of education: first, the 
identification of certain human needs —  either individual or 
societal; and, second, the education of human behavior. In 
specifying purposes, therefore, it is important to focus 
particularly upon these aspects of need which might best be 
satisfied through predictable behavior changes. Since education 
is a true form of growth and development and is, therefore, a 
highly individualized process, such aims should be stated in 
terms of attainability by each individual pupil. Ten major 
purposes which meet the criteria are established as basic to
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effective elementary school curriculum. The following are the
goals of elementary schools :
1. To help a student develop honesty with himself and others, 
and to develop within the student the desire for honest and 
consistent effort.
2. To help a student develop a self image that is positive and 
realistic.
3. To help a student develop the skills that are needed in a 
rapid and changing society.
4. To develop the power of independent thought and creative 
expression.
5. To provide for an equal learning opportunity for all 
students.
6. To develop the awareness of the insepiarability of freedom 
and responsibility.
7. To help each student to develop effective basic 
communication skills: literary skills of reading, writing, 
speaking, listening and computation.
8. To help each child develop a clarification and understanding 
of his values that will allow him to make a contribution to 
society.
9. To develop in each student a feeling for the challenge and 
importance of learning.
10. To solve the problems of students.
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4.2. SPACES IN THE PRIMARY SCHOOIS
The school program is the main factor in determining the type of 
the building; the kinds of spaces; the size, shape, arrangement, 
and equipment of the various spaces; and many other features of 
the building.
Beyond the classrooms and other teaching stations where most of 
the group instruction takes place, there are numerous other 
rooms and spaces provided in a modem elementary school 
building. Some of the more common facilities are now discussed 
urder the following headings:
1. Non classroom facilities for pupils.
Library; activity rooms for staff, student council, and similar 
student activities; lounges and other social rooms; assembly 
dramatics and speech facilities, including auditoriums, little 
theaters, audio visual rooms, broadcasting studios, and the 
like; cafeteria or lunchroom; gymnasium facilities; locker, 
shower, and dressing rooms; other indoor athletic facilities; 
clothing storage; toilets and restrooms; health service rooms; 
outdoor facilities like, tennis courts, football fields.
2. Administrative offices and staff rooms.
The administrative office requirements vary greatly from school 
to school. Private offices, general offices, other central 
office space, quarters for guidance workers, conference rooms, 
storage rooms are offices which exist in most of the elementary 
school buildings. In addition to the offices and meeting places
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for conferences, the staff members need separate rooms where 
they can work in privacy, relax or rest on occasion, and attend 
their personal needs. Teacher's offices and workrooms, 
teacher's lounges, quarters for other staff members and lunch 
facilities should be offered to the staff in the educational 
settings.
3. Custodial and service facilities.
The facilities required for the operation and maintenance of a 
large school building are many and varied. Heating plant, 
receiving and storage rooms, custodian's rooms, elevators and 
lifts, communication system, parking facilities are important 
spaces of an educational building.
4.3. CLASSROOM HTTERACriON AND NOISE
The learning of anything, is essentially an individual
achievement, an exploitation of the capacities of the mind to 
make sense of the environment. But typically this private
process takes place in the public context of the classroom, the 
individual is one of a group, a member of the class, and the 
activities which are to set the process in train is determined 
by the teacher. As Malamah-Thomas (1987) states that "...this 
internal process of learning will come about as a consequence of 
the interaction which takes place between the two kinds of 
participant: the teacher on the one hand, and the learners on 
the other." (vii) . The only purpose of the classroom 
interaction is to provide conditions for learning.
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Although teaching is a part of teaching - learning process 
activity, accountable entirely to its effect on learning, the 
teacher typically assumes a dominant and directive role in 
classroom interaction, and it is learning which is made 
accountable to the teaching intent. Thus, traditionally, 
learning has been seen as the reflex of teaching, the action of 
the teacher as requiring a corresponding reaction on the part of 
the learner.
Whatever pedagogic approach is taken, it is the interaction of 
the classroom, the assumption and assignment of different kinds 
of participant role, which mediates between teaching and 
learning. It is therefore of crucial importance that the 
factors which enter into this interaction should be subjected to 
careful and critical examination and their implications for 
pedagogic practice explored in the context of actual classrooms.
Communication
Communication is defined as the sharing or exchanging opinions,
snews, information etc. with other people. It implies more than 
one person, because there must be someone to transmit a message 
and someone to receive it. The average primary school classroom 
contains between twenty and sixty people in Ankara. There are, 
therefore, any number of possible variations on who does the 
transmitting and who does the receiving.
If we take the teacher as the one transmitting message, then he 
or she can be seen as trying to communicate with the whole
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class, a group of students, or an individual student at 
different points of the lesson.
Having something to communicate is not the same thing as 
actually communicating it. In order to achieve this, the plan of 
action must be carried out in a context of interaction. The 
teacher must engage in the sort of interaction with the learners 
which will enable communication to take place.
Where there is no interaction, but only action and reaction, 
there can be no communication. Where there is conflict in the 
interaction, communication breaks down. Only where there is 
cooperation between both sides involved in the interaction can 
communicate effectively take place, and learning occur.
The speech is used for communication purposes between teacher 
and the students. As Malamah-Thomas (1987) states that "the 
speech event can be broken down into different factors; 
addresser: a person trying to transmit a message.
purpose : the addresser's reason for transmitting the message, 
addressee: the person to whom the message is being transmitted, 
content : what the message is about.
form : how the message is delivered, the actual form of 
words
medium : the medium of delivery, spoken or written, 
setting : the place and the time.
code : the language in which the message is delivered.“(32)
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Hie speech event analysis in a primary school classroom can be 
as the following:
i
addresser: teacher, 
purpose : teaching, 
addressee: student, 
content : syllabus item, 
form : activity techniques, 
medium : verbal (spoken/written), nonverbal 
(Pictures/mime/demonstration/etc.) 
setting : classroom setting, 
code : methodology. (Malamah, 1987.)
The Effect of Listening on Learning
In history of manlcind, listening has been a vital part of 
experience. Some sounds like the roar of wild animals meant 
danger, while others like the joyful song of a bird suggested 
the peace and enjoyment of nature.
In school, experiences in listening can become an important 
facet of the child's learning. If he can not hear at all, much 
that happens is lost. If he listens half hartedly, he may feel 
to hear all that he should. But when he listens with an alert 
mind, he is likely to gain not only more information but also 
more understanding and more identification with the situation. 
He will then make a healthier emotional and creative response. 
Only when he thus makes listening his own through impression, 
assimilation, and expression can be experience be complete.
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There are many degrees of listening, and schools of today are 
concerned with the teaching of listening as an active process of 
obtaining meaning and enjoyment. Children will hear what they 
have been trained to hear. From their youngest years they will 
take delight in the song of the birds, the sound of leaves, and 
the role of the thunder when the people around them are alert to 
the wonders and beauties of nature. So, too, through repeated 
experiences they will learn to enjoy reading literature and 
hearing of good music by being exposed to these arts. Of 
necessity, listening does not exist by itself; in the language 
it is so closely bound up with speech that much said about the 
teaching of one is applicable to the other.
Through speech, the listener hears facts, ideas, and feelings. 
Under wise guidance, the child will profit most from listening 
when the school helps him set his own purposes for listening and 
evaluating what he hears, when a variety of listening activities 
are offered that closely approximate life experiences, and when 
guidance's offered in the use of such mass media as movies, 
radio, and television.
First, the child is likely to derive more from listening when he 
has a purpose for it. Sometimes his goal is to find a central 
idea or sequence of ideas, to locate a specific fact, or to 
discover how many sides there are to a problem. Again, 
listening may be primarily for enjoyment, appreciation or 
relaxation. Still again, listening may become a means of 
motivation for creativity in art, music, crafts, creative 
writing, or the improvement of conditions in the community.
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Evaluation of listening activities is another means of
developing understanding and enjoyment of the listening act. 
Children are given practice in weighing facts, ideas, and 
feelings so that they learn to understand the differences 
between fact and fancy, the significant and the insignificant, 
propaganda and unbiased statements. Not all facts need to be
remembered; therefore, listening involves selecting the
important and related ones. In listening to ideas, some will be 
found to be irrelevant; these need to be evaluated in the light 
of the listener's purpose .
Throughout his listening experiences, the child, under the
guidance of the teacher, is made aware of the contributions of 
the listening skills to his personal happiness and that of the 
group to which he belongs. These listening skills will give the 
child increasing confidence in himself and lead him toward 
greater maturity.
Listening in today's classroom includes a variety of 
activities: Discussions, conversations, reports, sharing of
experiences, stories, poetry, dramatizations, choral verse, 
panels, announcements, moving pictures, radio, and television. 
All of these types of listening are fused in to the activities 
of the classroom. (Warner, 1965,)
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5. NOISE IN PRIMARY SCHOOLS
If it is asked almost any elementary school teacher what her 
biggest struggle is in the classroom, she will probably tell 
that, control of the acoustical environment. She surely won't 
use those words, however will put it personally - keeping the 
kids quiet and attentive. " They get worse every year... I
don't know what their homes can be like," says Mrs. Getin (1).
What Mrs. Getin may not realize is that her struggle is not just 
with the kids, but with the classroom. Classrooms may be noisy, 
no matter who is in them, simply because of the way they .are 
constructed and finished. Some of the schools inspected in
Ankara were surprisingly noisy. This is perhaps the most common 
fault in new schools.
Most education begins with the ear. Even before the individuals 
words, a baby knows what a tone of voice means - and knows how 
to use it himself. But soon words become the key to thought, so
anything that interferes with the teacher's words is a
particularly dangerous barrier in elementary years, when the 
concentrâtive habits are fonning. When a child is just 
beginning to listen effectively, it must not be made difficult 
for him to hear.
(1) Personal interview, 1994, by the author.
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As McQuade (1958) mentions that, world - famous neurologist. Dr. 
Foster Kennedy said during the course of an official inquiry 
into noise in New York City:
"The fact that school children can not 
concentrate so well under the influence of noise 
has a profound effect on their work. It often 
means that whole hours of the day are completely 
wasted, because if we do not concentrate well, 
we can not remember - only those ideas on which 
we have trained the full searchlight of our 
conscious mind become clearly recorded in our 
memory. Children may sit all day in the noisy 
schoolroom never learning how to focus this 
search light upon the facts before them. They 
may finish their full years of schooling and 
never achieve any clear pictures in their 
memory." (135 - 136)
It is known that children feel two ways about noise. Sometimes 
it frightens them, but in addition many noises that make adults 
disturbed can be fairly pleasant to the child. Because some 
elementary school children are still very little, personal, 
egocentric world, they still have an interest about sounds, 
finding them interesting instead of annoying. In really bad 
classroom acoustical conditions, it is not the children who are 
miserable; it is the teacher , trying to reach them.
Just as a large part of the activities of the occupants of a
school building involves seeing and therefore makes important
the provision of conditions for visual comfort and efficiency,
so does another large part of the activities involve hearing.
The school was established to promote learning, which is
acquired largely by word of mouth and by listening. Therefore
acoustics is one of the most important physical properties that
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determine how well the school building can serve its primary 
function. Thus, the exclusion of the noise and the reduction of 
reverberation are indispensable in adapting classrooms to the 
function of oral instruction. Children not only have to hear 
clearly, but they also have to be shielded from unwanted and 
nerve-jangling, extraneous noises. The school is inhabited by 
live, active, human beings and should be so designed that they 
can act normally in relaxed fashion without being unduly 
disturbing to or disturbed by other normal activities. 
(Maiamah, Thomas, 1987)
Sound conditioning is especially important in today's schools, 
where many noisy activities such as music, games, and shop work 
are common. In the classroom several activities may be going on 
simultaneously, none of them particularly noisy, but together 
creating enough noise to be objectionable. When there is lack 
of sound conditioning, children will expend excessive amounts of 
energy straining to hear. As the day wears on, voices may rise 
in pitch, tension may increase, and the stage may be set for 
behavior problems. Tired people, both adults and children, will 
irritable. Proper noise control can prevent at least some of 
this. (Herrick et. al., 1956)
The acoustical design of school buildings requires consideration 
of the following:
1. The selection of the school site;
2. The location on the site of buildings, playgrounds and 
planting, and the arrangement of the rooms within the 
buildings;
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3. The sound insulation requirements of the building;
4. The acoustical planning of classrooms, laboratories, offices, 
corridors, and all other rooms in which a quiet environment 
or good acoustics is needed.
In order to obtain good acoustics in school buildings, the 
problem has to be solved in two steps; first by improving speech 
intelligibility within the building, then by concentrating on 
blocking the disracting noises from the outside.
5.1. INTERNAL NOISE
Nearly all rooms in a school building benefit from appropriate 
acoustical design and treatment. In general, careful planning 
is required for the following: Classrooms, corridors and 
stairways, auditoriums, gymnasiums, music rooms, dining rooms, 
swimming pools, ard libraries that ai'e likely to transmit sound 
from one part of the building to another. Each type of room 
should be studied and planned individually.
Schools as an educational buildings are mostly suffer from sound 
isolation problems. A trend to lightweight construction and low 
expense on school building has led to difficulties. As Sound 
Research Laboratories Limited - SRL- (1976) says that,
”...a lightweight envelop means that only limited sound insulation 
from external sources can be achieved. Inside the building, 
partitions do not afford sufficient separation between 
spaces...The effect of timetabeling should not be underestimated 
in its value as a noise control procedure." Zoning of activities
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can also be carried out during timetabeling. The vital need for 
communication between teacher and the pupil and between pupils is 
a central criterion for a school yet so many fail to allow this.
According to SRL (1976), it is useful to divide the spaces up 
into "noise producing", "average" , and "requiring quiet". As 
an example, for the purposes of sound isolation, the British 
Standard Code of Practice, groups various rooms of schools as 
follows:
Class A: Noise producing- such as workshops, kitchens, dining 
rooms, gymnasium, indoor swimming pools, and boiler 
rooms.
Class B: Noise producing but needing quiet at times- such as 
assembly halls, lectut'e halls, music rooms, 
laboratories and offices.
Class C: Average- such as general classrooms, practical rooms, 
laboratories and offices .
Class D: Rooms needing quiet- such as libraries, study rooms.
The minimum noise reductions recommended by the British Standard 
between these rooms are the following:
Between rooms of Class A 25 dB.
Between rooms of Class C or D 35 dB.
Between rooms of Class B or C 45 dB.
(British Standards, cited in SRL, 1976)
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5.1.1. CLASSROOMS
In any concept of a schoolhouse, classrooms occupy center stage. 
An elementary school classroom is a place where pupils learn to 
listen, to read, to write, and to work by themselves or in a 
group. As an educational setting, a classroom should have good 
physical conditions. Seeirg and hearing conditions should be 
good, fresh, odorless and comfortably warm air should be 
supplied, and all other conditions should be safe and healthful.
Listening has been vital part of experience in every facet of 
learning of anything. In school, experiences in listening can 
become an important facet of child's learning (Dresslar, 1922). 
If pupil can not hear properly, he/she can not gain information 
from teacher. Because of bad acoustic conditions pupils and 
teachers suffer from noise originating in the school building. 
Moreover, noise coming from the outside of the school distracts 
the hearing conditions in the classroom , and as a result of 
this, teaching ard learning process is prevented by this 
unwanted sounds. As the major unit of schools, classrooms, 
should be carefully analyzed in terms of noise, in order to get 
good educational settings.
Noise Originating Inside the Classroom
In most educational settings, classroom instruction is based on 
speech communication, and for this reason, good classroom 
acoustics is essential. By definition in a room with good 
acoustics, speaking and speech perception is easy anywhere in 
the room. However, high noise levels (Sanders, 1965; Markides,
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1986; TruchorHSagnon &. Hetu, 1986, cited in Pekkarinen & 
Viljanen, 1990), and long reverberation times (Ingberg et. al., 
cited in Pekkarinen & Viljanen, 1990) in classrooms have been 
reported.
Sound pressure falls and speech recognition decreases as the 
distance from the speaker increases. The walls, ceiling, and 
floor of a room reflect part of the sound, and thus the sound 
pressure level of the message is maintained at a higher level 
than in free field conditions. By virtue of favorable 
reflection of an acoustically good room, speech is perceived 
uniformly around the room without electroacoustic amplification. 
In rooms with poor acoustic conditions it is often difficult to 
understand speech, however, and one has to concentrate intensely 
on listening if background noise is present. (Pekkarinen &.
Viljanen, 1990). Speaking under such conditions requires 
excessive vocal effort, which in turn may result in vocal
symptoms or even in organic voice disorders.
Speech Intelligibility and Reverberation Control:
Any parallel surfaces, such as a smooth floor and a smooth
ceiling, or hard walls opposite each other, can set up a 
condition of reverberation. The six surfaces of a normal
classroom provide three such pairs, so placed and at such 
distances apart that the echoes are just below recognizable 
frequencies.
Proper hearing depends in part upon echoes or reverberation from 
surrounding surfaces. If the reverberation is too great or too
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small, speech will be hard to understand, voices will be 
unpleasant, or other hearing difficulties will be encountered. 
Difficulty in hearing often causes a raising of voices. This 
often adds to the difficulty and leads to irritation and 
faticn-ie.
A room which has hard, flat finishes on all its surfaces is 
annoying acoustically because there are thousands echoes and 
overtones bouncing ai-'ound from any little sound that is made. 
Actually the first sound keeps reci-irring, and produces a fcg of 
distracting or covering noises through which the teacher's new 
words are not so clear as they ought to be. A room like this is 
called as live. It is so lively, it talksback, maJ-ces its own 
nervous noises, and blurs the teacher's speech.
There is no disagreement as to the need for control of 
reverberation time in clc'ssrooms, since, classroom instruction 
is based on speech communication. As noise or room 
reverberation increases, the student will generally have poorer 
speech recognition. The addition of noise to a reverberation 
condition creates gi-'eater reduction in performance than would be 
predicted based upon speech recognition performance. (Nabelek 
cited, in Harris et. al., 1990) Elevated levels of classroom 
reverberation can affect not only speech recognition ability, 
but also may compromise psychoeducational and psychosocial 
development in children. (Knudsen, Harris, 1978)
The amount of acoustical absorbent needed in a classroom depends 
on how noisy the room is and liow good the absorbent is. As an
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example, a kindergarten and a music room needs equally 
absorptive materials. When a classroom is to be used frequently 
for instructing the class in small groups rather than in one 
constant group, additional absorbent is needed to avoid 
confusion. Fortunately, children themselves have a capacity for 
absorbing sound that compensates for some of their capacity for 
emitting sound. Their woolly clothing absorbs sound especially 
well in winter. (Sumption, Landes, 1959)
Application of any number of industrially produced sound- 
absorbent materials to walls and ceilings is the most efficient 
way to prevent echoes in the rooms. However, some acoustical 
engineers believe that the common practice of placing acoustical 
treatment on the entire ceiling produces an overcorrection. 
There is no particular reason why the acoustical material has to 
be on the ceiling. As a matter of fact, the light reflecting 
qualities of the ceiling would be improved if it could be of a 
smooth white material. Some classrooms have been treated 
successfully by the use of sound absorbing materials on upper 
walls only, and in some cases the shape and dimensions of the 
room are such that no applied materials are needed (Knudsen, 
Harris, 1987). On the other hand, Perkins and Cocking (1958) 
says that "... sloped ceiling or a level ceiling is a very 
logical place for the application of acoustically coirective 
fibrous material with holes drilled in it at regular intervals." 
(156) As it is known that, the purpose of those holes is to 
take the energy from the wave front of the sound and absorb some 
of it and return some of it to the air in a mixed up pattern.
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Noise Transmission From the School Building
The building should be designed to reduce noise transmission 
from one part to another. Proper arrangement of rooms is one 
way of accomplishing this.
It is apparent that the spread out, one story building has 
definite advantages when it comes to isolation of noisy 
elements. Such isolation becomes more and more difficult as the 
building is pushed together and piled floor on floor. However, 
even in one study, spread out type of building there still will 
be a problem of preventing sound transmission. For example, the 
drafting room in a shop suit may need to be isolated from the 
shop noise, or the choral music room may need to be isolated 
from practice rooms or the adjacent instrumental rooms.
As McQuade says that, in some schools the teachers actually ai‘e 
in competition with one another for children's attention, 
especially toward the back walls where the children may be 
closer to the teacher in the ne>± classroom than to their own.
Acoustically the ideal solution for inter-classroom noise might 
be to disconnect all classrooms from each other into separate 
buildings, arranging the classes in a row of little pavilions 
with air between them.
In actual practice this air space between classes usually has to 
be replaced by a single partition, which is obliged to serve as 
a concentrated sound barrier, doing the job of distance.
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A partition's acoustical efficiency is not actually measured in 
feet of air space it replaces. Instead it is measured, 
technically, in decibels of noise reduction. As an example; if 
a sound at 90 dB. hits one side of a partition, and a sound at 
65 dB. can be heard through the partition on the other side, the 
partition itself has subtracted 25 dB. Its noise reduction 
rating is the total of that subtraction.
Bulk and air tightness can be given one assist in stopping the 
flow of noise through a partition- and extra wall of air inside 
the partition itself. If a partition is built double, that is, 
if it ha.s two vertical layers entirely separated by a slice of 
air between them, from floor to roof, it can get away with being 
a little lighter than if both surfaces were nailed to the same 
frame. Bat both surfaces must be attached firmly to floor and 
roof.
For practical purposes, between normal classrooms the tile or 
gypsum wall or concrete block wall has seemed to be adequate for 
all average conditions. As Perkins and Cocking (1958) states 
that, "...A plus value can be added by extending the classroom 
wall beyond the outer surface of the building in a series of 
'jibs'." Jibs help to screen soiands from neighboring classrooms 
when windows are opened in nice weather.
Proper stnactural design is one means of reducing noise 
transmission. A resilient wall, such as one of lath and 
plaster, will vibrate and transmit sound, and noise will be 
carried through floors and other parts of the structure. The
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application of acoustical tile or acoustical plaster does not 
solve these problems, although it may be of some value. The 
control of structure borne noises is a technical matter 
requiring competent engineering services.
The ventilating system is a common offender in transmitting 
sounds. Rooms which are ujiusually noisy should be served by 
separate ducts, or adequate baffles and sound absorbing 
materials should be installed in the ducts. Any acoustical 
materials used for this purpose should be capable of maintaining 
efficiency in spite of accumulated dirt and dust. Frequently 
much benefit can be achieved by the mounting of fans and motors 
on blocks of rubber or other resilient material, and by the use 
of flexible connections between fans and ducts. (Bogner, et. 
al., 1965)
5.1.2. CORRIDORS AND STAIRWAYS
Corridors have the double purpose of providing for convenient 
and easy movement of occupants from one part of the school 
buildirg to another and of providing for safe egress from the 
building. The stairways are, in a sense, must provide for quick 
and safe egress from the building and, for safe and convenient 
circulation.
Neglected in the acoustical design of a school, a corridor 
becomes a huge speaking tube, down which every footstep or cough 
echoes and resounds. The smooth nature of corridor finishes 
with tile or terrazzo floors and glazed tile walls, all highly
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reflective, make corridors into giant sound tunnels. Add to 
this opening and closing of steel lockers and the normal sound 
of youthful conversation and traffic movements, and a tremendous 
volume of confusing noise results. The time between classes 
should be a time for relaxation. But, excessive noise prevents 
this. Corridors, then, should be designed or treated to reduce 
sharply the noise level. A corridor that doesn't add echoes to 
the youngster's shouts, contributes toward calm and discipline 
in the corridor and in the classroom.
So it is especially important to install as much absorbing 
material as possible on ceilings and walls of halls and 
corridors. A good solution is to cover the top several feet of 
the walls and the entire ceiling. With low ceilings in 
corridors, there is always the temptation for the tall youngster 
to jump up and touch the ceiling or to stick a pencil into the 
soft material. The acoustical material in a corridor should be 
located with this in mind and should be a type of that will 
stand up under such treatment. (Bogner, et. al., 1965) Thus, 
durable materials should be specified for this rough we.ar: 
Cylinder block or perforated plywood, haardboard or asbestos - 
cement board facing with sound absorptive backings. Resilient 
hall floors are also important, to soften the sound made by 
impacts. In order to minimize the noise that is generated from 
the floors, any of the synthetics such as asphalt, linoleum, and 
rubber tile are preferable to cover the concrete. A 
way which may become popular and is certainly effective is a 
treatment of one of the side or end walls of a corridor with a 
special surface for deadening treatment. By covering the wall
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with an absorptive material providing a beautiful surface which 
is adaptable as a continuous bulletin board from wall to wall 
and floor to ceiling in a material which can be readily cleaned.
In some school buildings, outdoor corridors have come into use 
to save money on schools, and these are excellent acoustically 
because they do not "contain" sound. One whole side of the 
speaking tube is missing, and the teachers in these schools are 
generally enthusiastic about their feeling of complete isolation 
- if there are good paidiitions between classrooms. (Kodaras, 
1967)
In schools which do have interior halls, with classrooms opening 
of both sides, placing the classroom doors so that they do not 
face each other across the hall, will contribute the acoustical 
conditioning of the school.
Halls can also be quite useful acoustically. In a noisy 
neighborhood, they can sometimes be placed between the 
classrooms and the outdoor noise, to function as a kind of 
gigantic hollow partition.
5.1.3. GYMNASIUMS
It is obvious that most of the basic indoor activities of the 
physical education program require a large, unobstructed floor 
area- that is, a gymnasium floor.
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Noise control is often neglected in gymnasiums, probably on the 
theory that a lot of noise is going to be created here anyway. 
This is a big mistalce, because a gymnasium is constructed 
primarily for instruction in physical education. Any parallel 
surfaces, or hard walls opposite each other, can set up a 
condition for reverberation. In gymnasiums where the room is 
very large, rectangular in plan, and with smooth floor and 
ceiling, the separate impulses and the long duration malce each 
sound painful and confusing.
Physical education activities are noisy activities. The 
instructor ought to be able to make himself heard. Even during 
basketball games with the organized cheering, all can be more 
comfortable if the noise level is reduced. The gymnasium space, 
the pool area, and the locker and shower rooms should be 
carefully designed acoustically. In any of these areas subject 
to moisture, any acoustical materials used must be moisture 
proof. Lack of acoustical correction is especially serious if 
the space is also to be used for assembly or auditorium 
purposes. In selecting and installing acoustical materials in a 
gymnasium, it must be anticipated that it will often be struck 
by basketballs, indoor baseballs, and other objects. (Borges et. 
al., 1965)
Rectangular shapes are almost always preferred for the primary 
functions of the gymnasium. Its uses as a dance hall and 
physical education or for other purposes involving speech or 
music, will almost never justify major deviations from 
rectangular shapes. It is desirable, however, to avoid designs
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in which opposite pairs of smooth, reflective parallel walls 
will give rise to flutter echoes. Irregularities in the
ceiling, such as beams, trusses, the proper placement of windows 
and doors on the side walls, and the distribution of absorptive 
material in strips, panels, or patches can be worked out to 
eliminate room flutter. The problem of noise insulation is 
important primarily in so far as the noise generated in the 
gymnasium may constitute a disturbance to near-by rooms. It is 
advisable to locate the gymnasium a considerable distance from 
classrooms, lecture halls, and other rc>oms that require a quiet 
environment. The reduction of the reverberation is the
outstanding need for good acoustics in a gymnasium. The 
acoustical ¡material selected for the control of reverberation 
must be very durable. In general, parts of the upper walls, and 
also most or all of the ceiling, will require treatment with 
absorptive materials if the optimum reverberation times are to 
be attained. (Templeton, Lord, 1986)
5.1.4. DINING ROOMS
For generations children have carried lunches to school. Bat, 
in order to offer hot lunch to students and teachers, school 
buildings included dining rooms in their bodies The
atmosphere of the dining room should be conducive to leisurely 
eating without excessive noise. Perhaps this idea can best be 
expressed by saying that the school dining room should have the 
characteristics of a good restaui'-ant with its variety of shapes 
and arrangements of tables, its pleasant lighting, and good
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acoustical conditions, and its paintings, pictures, and other 
decorative features. (Herrick et. al., 1956)
Elementary school dining rooms can be organized for both 
teachers and students, but separate dining rooms for teachers 
are generally considered desirable, unless the plan of operation 
requires that they eat with their pupils. If separate rooms are 
adopted, they should be in a quiet and pleasant location, since 
the justification for them is that they provide opportunity for 
needed relaxation. (Perkins, 1949)
As it is known, sound absorbing materials are used to control 
reverberation. Each doubling of the total amount of absorption 
in a room reduces the reverberation time by one-half. These 
sound absorbing materials reduce the multiple reflections of 
sound from the room surfaces and also make the sound seem to 
come directly from the actual source rather than from everywhere 
in the room.
The acoustical problem in the cafeteria is simply one of the 
reduction of noise and reverberation. Usually it will be solved 
satisfactorily by treating with highly absorptive acoustical 
tile the entire ceiling of the eating area, of the serving area, 
and of the adjacent areas or rooms in which the food is 
prepared. Often the treatment of these adjacent areas or rooms 
is neglected because it is assumed that they are separated by a 
door, or door's, from the main eating room. Such doors are open 
much of the time and therefore the separated rooms actually are 
coupled; in order to control noise and reverberation in the
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eating room it is necessary to control them in all adjacent
coupled rooms. The selection of the absorptive material should 
be made from those products that can be cleaned readily and 
painted repeatedly without impairing the acoustical or other 
physical or decorative properties of the material. In certain 
areas absorptive materials that can withstand high humidity 
should be used. (Harris, Knudsen, 1978; Perkins, 1949; Herrick 
et. al., 1956)
The acoustical treatment of the ceilings of dining rooms and
cafeterias has become common practice, especially in modem
construction. It has been demonstrated again and again that 
such treatment is justified by economic reasons. No less
important is an atmosphere of quiet during the meal. Many 
people have observed that they leave a noisy and reverberant
dining room with a feeling of exhaustion. On the other hand,
these same people have remarked, after acoustical treatment of 
the same dining room, that it has become a joy to eat in the 
room. One feels refreshed after eating in a quiet environment
where the noise of clashing dishes is muffled and where
conversation is almost effortless.
The lunch hour ought to be a period of relaxation, of free and 
happy conversation; it should not be hubbub. Proper acoustical 
conditions are essential. These can be achieved in part by use 
of smaller dining rooms, but other design solutions will also 
have to be considered. (Bogner, et al., 1965)
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The acoustical treatment of dining rooms especially large ones, 
should be based on ceiling treatments. Where the ceiling height 
is more than 12 feet, absorptive material should be applied to 
the upper wails as well as to the ceiling. Preferred noise 
criteria (NO,- which is developed by Beranek (1957) as a single 
number rating system to specify acceptable noise levels in 
buildings.- for the restaurants and cafeterias is 35-45 dB. In 
order to obtain this result in the dining rooms, the great 
importance must be paid into the acoustical ceiling treatment.
In order to reduce the noise transmitted to the dining room from 
the outside and vice versa, a "sound lock" may be needed between 
dining room and the outer door. A sound lock is almost always 
needed between the dining space and the kitchen. Since the 
noise level in an acoustically treated cafeteria, when in use, 
is abDUt 60 dB., noise from other adjacent rooms or from 
mechanical equipment in the buildirg should be reduced to the 
acceptable noise level of about 50 to 55 dB.
5.1.5. AUDITORIUMS
The school auditorium usually serves wide range of functions. 
It is used as an assembly room, large classroom, theater, 
cinema, concert hall, community auditorium, and it houses a host 
of other activities.
Auditoriums are places where people are expected to sit and 
listen. But in those places, because of design mistakes it 
becomes difficult to hear comfortably. The auditoriums are the
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places where good hearing is a primary consideration. In this 
space acoustical correction must go far beyond mere sound 
deadening. In a small auditorium the objective of acoustical 
treatment is not necessarily to reduce noise but to direct and 
emphasize that sound which has the priority on people's 
attention. The problem is increased when it is realized that 
many of the speakers and performers are children who are shy and 
have immature voices. Small children do not have strong voices 
or pleasant ones when they try to force theni. The proper design 
of an auditorium and its stage is a technical engineering 
problem involving the shape of the room as well as the use of 
sound absorbing materials in the right places. (Knudsen, 
Harris, 1950)
The auditorium should be located in a quiet section of the 
building, and it should be thoroughly insulated from the 
remainder of the building. There should be two sets of tightly 
fitting doors between the auditorium and adjacent corridorm or 
the outdoors. If a high degree of insulation is required, it 
will be helpful to dispense with windows. With the increase in 
airplane traffic it has become increasingly necessary to 
eliminate windows,· with the good air-conditioning systems 
available, they are no longer a necessity. Any noise from the 
ventilating or other mechanical equipment should be adequately 
suppressed. The floor should be covered with linoleum or some 
other soft covering.
It is necessary to make a compromise between the optimum 
acoustical properties for speech and for music in order that the
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school auditorium may best serve its diverse uses. If 
upholstered chairs are provided and the aisles of the floor are 
carpeted, the recess under the balcony ordinarily will not 
require additional absorptive treatment of its side walls in 
order to provide a suitable reverberation time. If additional 
absorptive materials are needed, it should be applied to the 
side walls in strips, panels, or patches to give added 
diffusion; if none is required, it may be necessary to introduce 
means of insuring proper diffusion.
In general the important things in planning a conventional 
auditorium are these:
In plan, walls should be slanted back from the stage widening 
the room. Ceilings should also be slanted up from the stage. 
Concave wall shapes, or concave ceiling shapes, should be 
avoided. Since, they focus the reflected sounds. Sound 
absorptive materials should be put on surfaces away from the 
stage, toward the rear wall, rear ceiling, and rear side walls. 
The surfaces nearer the stage have to be reflective, so people 
in the back can hear. Any acoustical absorbent on the under 
side of a balcony or mezzanine should be avoided.
Mechanical amplification is neither an adequate nor a good 
answer in developing a natural relationship between participants 
and audience. It actually interposes a barrier and prevents the 
projection of personality. Therefore, a room which uses such 
surfaces as the ceiling and walls to reinforce the sound 
reaching the farther seats in the audience, and which reflects
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some of the sound over the heads of the front rows which need no 
help. (Knudsen, Harris, 1978)
5.1.6. LIBRARIES
A school should give children the maximum of opportunity to 
learn about the thinking of the past ages and to have contact 
with man's output of print and picture. Even the youngest child 
can gain much from living for a part of the school day in an 
environment of books, fine art specimens, and well chosen 
paintings or their reproductions. (MacConnel, 1957)
The school library, in one sense, should be physical unit around 
which the remainder of the school is built. The placement of 
well-planned library in elementary schools is a very important 
design decision. The library should be located so as to provide 
a quiet environment. Because, reading and studying are the 
primai-y purposes of the library, it is the most important places 
of the school where the cai-'eful acoustical design is
recommended. (Knudsen, Harris, 1978) The problem in the library 
usually involves only the proper control of noise and 
reverberation. It is necessary, however, that the noise level 
in the room be kept low. Silence is indeed golden in the 
library. If the noise level in the unoccupied room is reduced 
to 40 dBA., satisfactory acoustical conditions nomally will 
prevail when the room is in use. Absorptive materials should be 
employed extensively in libraries. If the ceiling is not a high 
one and if the room has a simple, rectangular shape, it usually 
will suffice to treat the entire ceiling with a highly
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absorptive material. The walls often are lined with book 
shelves, which, when filled with books , will provide an
absorptive surface. The floor should be covered with cork tile 
or carpet or similar material that will minimize the noise of 
footfalls. (Templeton, Saunders, 1987) It is necessary to 
subdue sounds originating in the library itself and also to
control sounds arising outside. Disturbances from noisy areas 
of the building or nearby playgrounds should be avoided.
Particular attention should be paid to the quietness of the 
floor, the quietness of the hardware, and the choice of proper 
glides on the furniture. (Templeton, Lord, 1986)
5.1.7. MUSIC imis
Music and the facilities it demands are included among the
socializing and group activities of an elementary school. Its 
acoustical qualities are of primary importance. "...It cannot 
be over corrected to dampen sound and enthusiasm- it cannot go to 
the opposite extreme and emulate reverberant brilliance of 
bathroom shower." says Perkins and Cocking (1949).
The acoustical design of a music room is especially difficult 
because the correct reverberation time is essential for a 
satisfactory musical performance. Too short a reverberation 
time can be just as unsatisfactory as one that is too long, that 
is, a room can be too "dead" or too "lively" acoustically. In 
order to reduce the noise transmitted from the music room to the 
outside, suitable precautions should be taken in the design of 
the walls and the doors. Where it is important to reduce sound
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transmission, such as between the music room and classroom, it 
can done either by putting up a masonry wall with plaster on 
each side, or by using a frame wall which is, in fact two walls. 
The studs of one supports the surface on one side , and the 
studs of the other support the surface on the other side, thus 
minimizing the continuos mechanical contact of one side of the 
wall with the other. (Moore, 1978)
5.1.8. SWIMMING POOLS
A swimming pool may be provided as one of the physical 
education teaching spaces, or solely for recreational use 
outside the regular instructional program.
Swimming pools by their very nature abound in highly reflective 
surfaces, not the least being the surface of the water. In some 
indoor pools it is practically impossible to be heai'd while a 
group of children is in the water, even when some acoustical 
materials have been provided. This may be serious, since the 
ability to make oneself heard and the ability to distinguish 
between sounds may make a difference between living and 
drowning. Safety demands adequate acoustical treatment here. 
The materials and meth'cds of installation used should be capable 
of withstanding high humidity. ( Templeton, Saunders, 1987)
Although most of the primary schools in Turkey, do not have 
swimming pools, information given above may be helpful for the 
futut'e designs of primary schools, and also it evaluates some 
points being considered by the other countries.
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5.1.9. SERVICE ROOMS
The facilities required for the operation and maintenance of a 
large school building are many and varied. During the planning 
stage of school building, noise creating service rooms such as, 
boiler room, minor repair rooms... etc., should be carefully 
designed from the acoustical point of view. If it is possible, 
the boiler room should be constructed in a separate building, or 
placing the boiler room away from the quiet spaces such as, 
classrooms or libraries, for example under the gymnasium is also 
a preferable way to prevent distractions of noise. In order to 
prevent vibrations coming from the machines, it is suggested 
that, those machines should be placed on a resilient materials. 
Repairing rooms of schools should also be well planned, and 
placed away from the quiet areas. (Herrick et. al., 1964)
5.1.10. STTAFF ROOMS
The staff members need separate rooms where they can work in 
privacy, relax, or rest on occasion, and attend their personal 
needs. This is true of all staff members, even though common 
practice seems to reflect concern for teachers only. Although 
it is suggested that each teacher needs separate rooms, 
unfortunately in Turkey, all teachers do not have individual 
rooms. Instead, they are offered only a large "teachers" room", 
and they are using this for relaxing, chatting, and preparing 
their school programs. "Teacher's Room" should be away from 
the classrooms and corridors used by students, and also 
playgrounds. This place should be well planned from the
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acoustical point of view, since it serves the function of 
relaxing for teachers between the course periods. Speech 
intelligibility and reverberation times should be carefully 
studied, and speech privacy should be obtained in the place 
where telephone is used.
5.2. ESCTERNAL NOISE
The difficult piaid; of the acoustical problem today is noise 
originating outside the classroom. In school buildings located 
close to a railroad, practically all activity involving hearing 
has to cease whenever a train passes. In some schools there is 
the continual roar of traffic from a near-by highway. In other 
cases children on the playground are just outside the windows of 
classrooms where others are trying to study. Although 
acoustical treatment within the building may deaden the noise by 
preventing it from bouncing around v/ithin the room, the main 
answer to the problem has to be found elsewhere. Obviously, 
the prevention of railroad, street traffic, and industrial noise 
lies in the proper location of the school site and the proper 
location of the building on the site. At least it can be far 
enough back from the street to reduce traffic noise, and the 
windows of classrooms need not face to highway or be close to 
it. A large site will also make possible a site layout which 
can place playground activities remote from classroom windows. 
What does stop noise from outside? The answer is old fashioned; 
a good, substantial air-tight wall. Because the invisible 
vibrations of the air which hit ear drums and produce hearing 
simply are not capable of passing through anything really dense.
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When sound waves hit a wall on one side they make it vibrate, 
just like eardrums. If the wall is flimsy, it vibrates easily 
and the sound waves are repi-oduced on the other side, drumlike. 
If the wall is substantial, it does not vibrate, and the sound 
waves are not reproduced on the other side. It is the 
difference between hitting a drum and a block of granite.
"A classroom should not be any noisier than the quietest room of 
a suburban home." says McQuade (1958). Intrusion of annoying 
mechanical noises should be prevented to the classrooms, such as 
the sound of truck traffic; there should not be too much noise 
from children playing outside. Children leaving another 
classroom should never be so audible as to turn the class-bound 
child's thoughts yearningly to escape away from the Teacher's 
conversation.
Logically, the first element in protecting the classroom from 
exterior noise is choice of the site where you put the school. 
But even if it is necessary to build in a noisy neighborhood, a 
lai'ge lot offers protection- and since neighborhoods change, 
acreage is always the best acoustical protection.
As McQuade (1958) states. Fuller says that," ...Zoning, of 
course, is another noise insulator, and is especially important 
on a smaller than ideal lot. A school design possibly might back 
away from traffic noises ..." (138).
Landscaping strategies such as the placement of shrubs or 
earthen banks can provide interference and absorption of outside
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environmental noise. Many long distance noises reach the 
school, however, they can be absorbed partially by such devices 
as hedges, trees, earth embankments, and masonry walls outdoors, 
and also by elevation. Shrubs and trees are not directly useful 
in reducing low-pitched noises like truck rumble, but they are 
good against high pitched noises like young cries, and can be 
used to blur the character of any noise somewhat to a more 
anonymous general hum.
With planting, the efficiency varies by season, of course, but 
there are compensating factors for that too. when the classroom 
windows are open in spring and fall, the planting is leafy and 
dense, at its most effective as a noise absorbent; in winter, 
the classroom windows are likely to be closed. In general, of 
coui'se, evergreen plants sre the steadiest plants for 
acoustical purposes. The place to locate any of these external 
physical barriers is as close to the noise source as possible, 
not right up by the schoolhouse windows ( Herrick et. al., 
1956).
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6. POSSIBLE MEASURES WHICH CAN HE TAKEN IN LAYOUT 
6.1. SITE SELECTION
In towns and cities, it is of very great importance to select a 
location for school buildings away from all noisy railroads, 
heavy traffic, and busy factories. This fact is becoming more 
and more important as our cities grow in size and the amount of 
traffic continues to increa.se.
The selection of a site for a building, the layout of the 
building itself, and the grading and landscaping of the site are 
indispensable parts of good plaining against noise in buildings. 
The existence of quiet sites is dependent on zoning criteria and 
their enforcement. Herrick, Learry, Clapp and Bogner (1956) 
states that "...To select a site which is educationally 
inadequate is essentially the same kind of error as omitting 
some important room or space within the building..." (235). A 
school building otherwise well-planned and we11-construeted, but 
erected on a site which is poorly located or otherwise 
unsuitable, may actually represent a coasiderable waste of 
public funds.
Architects in every community should cooperate with the civic 
authorities in the separation of noisy activities (including 
noisy industries, power stations, airports and traffic arteries)
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from buildings where quiet is an absolute necessity, such as 
schools. Once the external noise climate has been established, 
the possibility of using site planning to reduce noise intrusion 
should be explored. For example, if the main source is road 
traffic noise the building itself may be used as a shield 
against noise reaching external areas requiring quiet, such as 
outdoor teaching areas. In some circumstances it may be 
preferable to locate the building closer to the road, so that 
more external land at the rear is shielded, rather than to 
attempt to reduce the level at the exposed facade by increasing 
its distance from the road. It should be planned to impede the 
propagation of noise into quiet zones; and approaches to 
airports which are an increasing noise nuisance in all large 
cities, should be from the outskirts of the city, not over it. 
(Lawrence,1989)
Schools should not be located on noisy highways. Sites removed 
from one or two hundred meters from such streets, especially if 
these streets are covered with other buildings or dense 
planting, will be reasonably free from traffic noise. Quiet 
sites simplify the problem of elaborate sound insulation, reduce 
costs, and greatly enhance the utility· and value of the 
completed structures. (Moore, 1988) The architect and others 
who participate in the selection of the site for a building 
should always make use of the available data from noise surveys 
or have surveys made of the proposed sites. They also should 
anticipate as fai" as possible futm-e trends that will affect the 
noise levels at these sites.
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6.2. BUILDING PLANNING
The location of a building on its site, the arrangements of 
rooms, corridors, and vestibules, and the location of doors and 
windows, all have a bearing on the control of noise; they 
require careful consideration. The accommodation schedule may 
be broadly categorized under three headings;
1. rooms requiring quiet conditions, which will refer to as 
'quiet rooms',
2. rooms containing a disturbing source of noise, referred to as 
'noisy rooms' and,
3. rooms, such as music practice rooms, which fall under both 
headings.
By utilizing this rough classification suggested by Moore 
(1988), five kinds of defense measures can be employed to reduce 
noise in the planning stage.
1. Quiet rooms can be located as far as possible from noisy 
rooms or from external sources of noise.
2. Ttie placement of quiet rooms may be arranged to face away 
from external soLirces of noise, or from noise emitted from 
noisy rooms.
3. Quiet rooms may be defended from internal or external noise 
by rooms or circulation spaces in which noise is of little 
importance.
4. Noisy rooms can be grouped so that their effect on other 
rooms is not so widespread.
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5. Structuiral transmission of noise may be interrupted by the 
physical separation of noisy rooms from quiet rooms.
The sides of a buildings facing streets, playgrounds, or other 
sources of noise should house those activities that can tolerate
the greatest amount of noise, and the sides of the building that
(
face the quieter environment should be reserved for those rooms 
that require the quietest conditions (Figure; 6.1.). Windows 
should not open on noisy streets or yards. Doors which open on 
noisy streets should be supplemented by sound locks. While 
courts can be used to good advantage to shield certain rcoms 
from street noise, they are usually serious offenders in 
reinforcing the sounds that issue from windows opening on them.
....1.1.·.^  
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Fig. 6.1. Principles of Siting of Educational Buildings 
to Reduce E>.'temal Noise Intrusion.
Any topographical features that will act as a natural barrier 
should also be exploited. Moreover, playgrounds, sports fields, 
workshops, gymnasia, etc. may be located between the noise 
source and the school classrooms. Lawrence (1989) states that.
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"...It is useful to list the noise sensitive and noise tolerant 
spaces and wherever possible to shield the former by the 
latter..." However, some noise sensitive spaces are also noise 
sources on occasion, for example, school auditoria, and this 
must also be considered when working on the initial planning of 
the building.
A noisy room such as, a music room or gymnasium, should be well 
removed from an office or classroom where quiet is valued. The 
doors and windows of adjacent classroom should be as far from 
each other as possible. It often is advisable to stagger the 
positions of the doors on the two sides of a hall or conridor so 
that no two doors face each other. Elevators, air-conditioning 
equipment, motors and other noise producing machinery should be 
removed and isolated from the sections of a building that can 
least tolerate such noises.
Grading and Landscaping: An earth embankment or a garden wall 
often can be used to reduce the noise that impinges on a 
building and aid in the establishments of quiet conditions 
within the building without resorting to costly measures of 
sound insulation. If the surface of the barrier facing the 
source of noise is absorptive, such as a grass, or other 
planting, the overall noise reduction may amount of as much as 8 
or 10 dB. Barriers with dense leaves of trees act as sound 
absorbers and reflectors and their effectiveness increases with 
the extent of growth. Dense planting can be used to attenuate 
exterior noise levels, especially in school buildings.
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In most educational settings, classroom instruction is based on 
speech communication, and for this reason, good classroom 
acoustics is essential. By definition, in a room with good 
acoustics, speaking and speech perception is easy anywhere in 
the room. However, high noise levels, and as a result of it, 
low speech perception levels in classrooms have been reported in 
primary schools.
The measurements in the .selected schools were conducted either 
in occupied classrooms, staff rooms, corridors, and gymnasiums; 
or when those spaces were unoccupied, on Saturdays. When the 
sound levels during classroom instiiiction were measured the 
students behaved as they used to during classroom instruction.
7. CASE STUDIES
Method:
During the investigation, background noise levels were measured 
with a sound level meter (Bruel & Kjaer 2230), and the results 
were printed with a printer (Bruel & Kjaer 2318+ ZR 0035) . 
Sound levels were measured as A-weighted levels (L;^ ) (see 
appendix), using a fast time constant. The sound levels 
obtained during classroom instmction were measured as an 
equivalent continuous sourid level (Li^ eq^  appendix) . Tlie
time period used for the measurement of sound levels was between 
20 and 30 minutes. Thie microphone was located at the front of
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the classroom, approximately 2-3 m. from the teacher. In the 
staff rooms and corridors, it was located 1 m. from the walls, 
1.20 to 1.50 m. above the floor, and about 1.50 m. from the 
windows. As an acceptable noise levels for the school 
buildings. Noise Rating (NR) values. Noise Criteria (NC) values 
and accepted levels in Turkish Noise Control Regulation were 
chosen.
The purpose of these case studies is to make an analysis of 
noise in primary schools in Ankara. I do hope, the results of 
this study may contribute to the architectural planning of 
primary schools by indicating the importance of acoustic 
planning in the school buildings.
7.1. SARAR ilkokulu
CONSTRUCTION: Skeleton construction with brick walls of 50 cm. 
at the ground floor, and of 35 cm. at the first floor, 
constitutes the stmcture of the building. In all spaces of the 
building, old and cracked wooden single sa.sh window frames, and 
single glazing windows, and old wooden doors are being used. 
There is ne.arly no absorptive materials in the whole building. 
The floor covering material of the building is terrazzo, and the 
walls of the building are whitewashed.
SITE: In cities, like Ankara, it is very difficult to select a 
suitable location for school buildings away from noisy traffic. 
Today, most of the schools in Ankai'a, suffers from noise coming 
from the outside and noise created in the building. Although.
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at the beginning, some of the school buildings like Sarar 
Ilkokulu, were located in quiet areas, in the course of time, 
because of heavy traffic, those areas have been exposed to 
excessive noise levels.
Fig. 7.1. : Site of Sarar Ilkokulu
When compared with the acceptable noise levels, Sarai" Ilkokulu 
receives too much noise, because of hea\g^  traffic in Mecatibey 
Street (Figure; 7.1.).
BUILDIMG PLANNING:
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Figure; 7.2.a) Plan of Ground Floor
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Figi-ire; 7.2.b) Plan of First Floor
Figure; 7.2. : Building Plans of Sarar ilkokulu
Measured Exterior Noise Levels (dBA):
At The Side Of School Garden 
(Location I)
At the Side of Necatibey Street : 
(Location II)
L ^  Max Min 
65 88.0 57,6
68.1 84.0 59.2
See figure; 7.1. for the locations I. and II
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CLASSROOM I:
Number of students 
Size of classroom 
Furnitures
Yesilİrmak Street.
: 60
: (7.00 X 6.00)= 42 m2. h= 3.10 m.
: 22 wooden desk, 22 wooden chairs for 
students,
1 table, 1 chair for teacher.
2 wooden book-cases, 1 blackboard,
1 first aid case.
: No absorptive material, except for the 
students and the teacher.
: 3 X ( 1.80 X 1.80)= 9.72 m2, windows
(single glazing).
l x  ( 90 X 2.00 )= 1.80 m2 . wooden 
door.
Acceptable Noise Level :45 dB. (in Turkish Noise Control
Regulation)
30 - 35 dB.(in Noise Criteria Levels) 
20 - 30 dB. (in Noise Rating Levels)
Location : At the ground floor, at the side of
Absorptive Material
Openings
Measured Noise Level
O CCUPIED U N O C C U PIED
L e q M a x M in L e q M a x M in
74.5 82.4 48.1 55.1 72.3 00.0
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CLASSROOM II:
Number of Students 
Size of Classroom 
Furniture
Yesilİrmak street.
: 61
: (8.00 X 6.00)= 48 m2. h= 3.10m.,
: 21 wooden desks, 21 wooden chairs for 
students.
1 wooden table, 1 wocden chair
upholstered by leather for teacher. 
1 blackboard, 2 wocden bookcases,
1 first aid case.
: Ojrtains on the windows, teachers and 
the teacher.
; 3 X ( 1.80 X 1.80 )= 9.72 m2, windows.
1 X ( 90 X 200 )= 1.80 m2. wooden 
door.
Acceptible Noise Level: 45 dBA. (in Turkish Noise Control
Regulation)
3 0 - 3 5  dB.(in Noise Criteria Levels) 
20 - 30 dB. (in Noise Rating Levels)
Location : At the ground floor, at the side of the
Absorptive Material
Openings
Measured Sound Level
OCCUPIED UNOCCUPIED
L e q M a x  M in
1
L e q M a x M in
75.0 9 7 .6  00.0 53.9 6 7 .2 31.5
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CLASSROOM III:
Number of Students 
Size of Classroom 
Furniture
corridor of the building, very close 
to the Necatibey Street.
60
(6.00 X 6.00)= 36 m2 h= 3.10 m.
21 wooden tables, 21 wooden desks for 
students.
1 wooden table, 1 wooden chair for 
teacher.
2 wooden bookcases, 1 blackboard,
1 wooden first aid case.
No absorptive materials, except for the 
students and teacher.
; 4 X (1.80 X 1.80)=12.96 m2 windows 
(Single Glazing)
1 X (90 X 2.00)=1.80 m2 wooden door. 
Acceptable Noise Level: 45 dBA. (in Turkish Noise Control
Regulation)
3 0 - 3 5  dB.(in Noise Criteria Levels) 
20 - 30 dB. (in Noise Rating Levels)
Measured Sound Levels :
Location : At the first floor, at the end of the
Absorptive Material
Openings
i O CCUPIED1 U N O C C U PIED
Leq Max Min Leq Max Min
78 .7 102.5
1 i
52.2 j 55 .7  75.3 | 43.9
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CLASSROOM IV:
Number of Students 
Size of Classrocm 
Furnitures
Yesilİrmak Street,
: 59
: (8.00 X 6.00)= 48 m2. h= 3.10 m.
; 22 wooden desks, 22 wooden chairs 
for students.
1 table, 1 chair for teacher,
1 first aid case.
: Curtains on the windows.
: 3 X (1.80 X 1.80)= 9.72 m2, windows.
1 X (90 X 200)= 1.80 m2 . wocden 
door.
Acceptable Noise Level: 45 dBA. (in Turkish Noise Control
Regulation)
30 - 35 dB. (in Noise Criteria Levels) 
20 - 30 dB. (in Noise Rating Levels)
Location : At the first floor, on the side of
Absorptive Material 
Opening
Measured Noise Level
OCCUPIED UNOCCUPIED
L e q  . M a x M in L e q M a x M in
75.2 105.1 00.0 55.0 6^.2 00.0
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CLASSROOM V:
Number of students 
Size of Classroom 
Furnitures
Absorptive Material
school play garden.
: 44
: (4.00 X 5.00)= 20 m2. h= 3.10 m.
: 15 wooden desks, 15 wooden chairs for 
students,
1 chair and 1 table for teacher 
: No absorptive materials, except for, 
the students 
and teacher.
: 2 X (1.80 X 1.80)= 6.48 m2, windows.
1 X (90 X 2.00)= 1.80 m2, wooden 
door.
Acceptable Noise Level: 45 dBA. (in Turkish Noise Control
Regulation.)
30 - 35 dB. (in Noise Criteria Levels)
20 - 30 dB. (in Noise Rating Levels)
Location : At the first floor, on the side of
Openings
Measured Noise Levels
OCCUPIED UNOCCUPIED
L e q M a x M in L e q M a x M in
n . i 85 .0 . 55.2 48.2 60.2 40.9
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CORRIDORS I-II:
At the first floor (II).
:At the ground floor (I),
250
Location
Number of Students 
at course time 
at break 
at weekend : -
Furnitures : 2 bill-boards, 4 chairs at the ground
floor,
2 bill-boards, 4 chairs at the first 
floor.
Absorptive Material : 2 x (2.20 X 1.00)= 4.40 m2, bill-boards
covered with cotton textiles, 
chairs covered with leather.
Acceptable Noise Levels: No provision in the Tm-'kish Noise
Control Regulation.
35 - 45 dB. (in Noise Criteria Levels) 
35 - 45 dB. (in Noise Rating Levels)
Measured Noise Levels
C O U R S E  T IM E BRE/^Ov W E E K E N D
C O R R I D O R Leq M ax Min L iq M ax Min Leq M ax Min
I 5 2 2 69.^ 17.9 87.3 109.2 6 2 ^ 50.5 59.3 27.0
n 53.3 63.2 30D 88.7 103.7 65.5 50.1 5 8 .6 33.1
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STAFF ROOM I (DIRECTOR'S ROOM) :
Size of Room 
Furniture
school play garden.
(5.00 X 4.00)= 20 m2 . h= 3.10 m.
1 wooden table, 1 leather upholstered 
armchair, 4 cloth covered visitor's 
chairs, 2 wooden four legged stands,
2 wooden bookcases, 1 television,
1 radi'O-tape set,
3 framed panels on the walls.
: carpeted floor, leather and cloth
upholsters, curtains on the windows.
: 2 X (70 X 1.80)= 2.52 m2 windows (single 
glazing)
1 X (90 X 2.00)= 1.80 m2 wooden door. 
Acceptable Noise Level: 50 dB. (in Turkish Noise Control
Regulation)
30 - 40 dB. (in Noise Rating Levels)
30 - 35 dB.(in Noise Criteria Levels)
Location ; At the ground floor, at the side of the
Absorptive material
Openings
Measured Sound Levels :
C O m SE TD IE BREAK WEEKEND
STAFF ROOM Leq Max Min Leq Max Min Leq Max Ntia
I 52.9 60.8 30.7 74.0 8 2 .4  ' 52.1 50.1 5 4 .9 30.1
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STAFF ROOM II:
Number of People 
Size of Room 
Furniture
Yesilİrmak Street.
: ~ 14
: (8.00 X 6.00)= 48 m2 . h= ,3.10 m.
; 1 wooden table, 12 cloth upholstered 
arm chairs, 4 cloth upholstered 
chairs, 4 four legged stands,
2 wooden bookcases, 3 framed 
panels on the walls.
: Carpeted floors, cloth upholsters, 
curtains on the windows
Acceptable Noise Levels: 50 dB. (in Turkish Noise Control
Regulation)
35 — 45 dB. (in Noise Criteria Levels) 
30 - 40 dB. (in Noise Rating Levels)
Location : At the ground floor, at the side of
Absorptive Material
Measured Sound Levels
c o u r .se t i m e B R E .\K W EEK EN D
STAFF ROOM Leq Max Min Leq Ma.x Min Leq Max Min
H 57A 1 6 S 0 ¿3.3 ILl 87.1 ! ¿8 .3 1 53.3 62.7' 29.2
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Number of Students
Size of Gymnasium 
Furnitures
Absorptive Materials 
Openings
GYMNASIUM & AUDITORIUM:
Location : At the side of the school garden,
at the ground floor.
60 for physical education,
200 during conference.
(17.00 X 13.00)= 221 m2. h= 6.40 m.
A wooden stage, tools, balls,
and cushions for physical education. 
Cushions and the curtain of stage.
6 X (90 X 2.00)= 10.8 m2, wooden doors 
opening to storage, school garden, 
archive room, corridor, and another 
room.
10 X (1.00 X 1.20)= 12 m2 windows 
(single glazing).
Acceptable Noise Level: For gymnasium,
60 dB. (in Turkish Noise Control 
Regulation)
40 - 50 dB. (in Noise Rating Levels) 
35 - 50 dB. (in Noise Criteria Level) 
for conference halls,
30 dB. (in Turkish Noise Control 
Regulation),
25 - 35 dB. (in Noise Rating Levels) 
25 - 30 dB. (in Noise Criteria Level) 
This place is used for storage purposes 
for a year.
DINING ROOM: There is no dining room in the school building. 
Children & teachers eating their meals at different locations.
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EVALUATION: Sarar ilkokulu has a building with two stories where 
12 classrooms are being used for the teaching purposes. About 
650 students are included in education process in the school 
where 14 teachers and 4 staff members are serving for the 
education. Five classrooms, two staff rooms, and two corridors 
in the building were selected for this investigation. The sound 
level measui'ements were conducted in those spaces, vrfren they are 
occupied and unoccupied.
Classrooms:
Five classrooms were selected from the different locations of 
the school building, by evaluating their locations from the 
acoustical point of view. Two of theni were selected among the 
ground floor classrooms, others were chosen among the first 
floor classrooms.
Evaluation of measured sound levels - when they were unoccupied 
- shows that, classrooms at the side of the Yesilİrmak Street 
were much noisier because of noise coming from this street and 
Necati bey Street than the classrooms on the side of the school 
garden. Closeness to the Necatibey Street effects their sound 
levels when they were unoccupied, at the weekend. Measur'ed 
levels at the 1st., 2nd., 3rd., 4th.,and 5th. classrooms when 
they were unoccupied at the weekend are: 55.1 dBA., 53.9 dBA., 
53.9 dBA., 55.7 dBA., 55.0 dBA. (at the side of the Yesilirmak 
Street) 48.2 dBA. (at the side of the school garden), 
respectively.
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On the other hand, the noise coming from Necatibey street was 
suppressed by the noise during classroom instruction when the 
classrooms were occupied. The sound levels measured during 
classroom instruction in those 1st., 2nd., 3rd., 4th.,and 5th. 
classrooms were: 76.6 dBA., 75.0 dBA., 78.7 dBA., 75.2 dBA., 
74.2 dBA. respectively. As a result, there is no considerable
t
difference in their sound levels when the classrooms were 
occupied either at the side of the school garden or at the side 
of Yesilİrmak Street.
Turkish Noise Control Reijalation accepts 45 dBA. sound level as 
a permissible level for classrooms. On the other hand. Noise 
Rating Levels recommended by International Organization for 
Standardization accepts the range of 20 - 30 dB. sound level 
permissible for a classroom. Noise Criteria Values developed by 
Beranek (1957) and accepted as standard in the English speaking 
countries permits 30 - 35 dB. sound level for school 
classrooms.
OCCUPIED UNOCCUPIED
L e q M a.x iVim L e q M a x fvlin
I 75 .6 8 2 .4 48.1 55.1 72.3 00.0
II 75.0 97.0 0 0 .0 53.9 67.2 31.5
III 78.7 102.5 52.2 55.7 75.3 43.9
IV 75.2 105.1 00.0 55.0 64.2 00.0
V 742 85.0 55,2 48.2 60.2 40.9
Table 7.1. : Sound Pressure Levels in Classroooms 
of Sarar ilkokulu.
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Findings indicate that (Table; 7.1), sound levels in classrooms 
of Sarar ilkokulu -either occupied or unoccupied- are very high, 
when compared with the acceptable levels obtained by different 
regulations. There are different reasoas for these high levels 
of noise created during classroom instaruction. Noise 
transmission from the outside of the school building, mainly 
from the Necatibey Street, is one of the most important reasons.
Single glazing windows, and old window frames with cracks around 
it, cause the exterior noise to transmit inside the classrooms. 
The second reason of high noise levels is the excessive number 
of students - 60 (■'■3) - in the classrooms. The overpopulation 
in classi'ooms is because of increasing population in Ankara, and 
insufficient numbers of primary schools in the Sihhiye Region.
If the transmission of noise from the heavy traffic in Necatibey 
Street were considered during the planning stage of the school 
building, and if close fitting and double sash windows, and 
cavity walls were used, today sotand levels in classrooms, 
staffrooms and con-idoi-^ in the building would be in acceptable 
levels. Instead of placing many of the classrooms at the side 
of Necatibey and Yesilİrmak Streets, they should be placed on 
the side of school garden or at the other extension of the 
building inplace of gymnasium.
Corridoars:
If it is neglected in the acoustical design of a school 
building, a corridor become a huge speaking tube, down which 
every footstep or cough echoes and resounds. The building of
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Sarar Ilkokulu has two corridors located at the ground floor and 
at the first floor along them classrooms and staff rooms are 
placed. The placement of classrooms and staff rooms along the 
corridors are not so suitable, since some of them are facing 
each other. Such a placement causes transmission of sounds from 
one place to another. Corridors of the school building are 
isolated from the noise coming from Necatibey Street by means of 
classrooms where silence is much more important than corridors. 
This kind of a planning error, makes the classrooms noisy, but 
makes the corridors silent. Measured sound pressure levels show 
that (Table; 7.2),
CORRIDOR
C O U R S E  T L \ I E
Leq
522
M ax
69. A
ivUn
17.9
B R E A K
87.3
M ax
109.2
Min
62. A
W E E K E N D
Leq
50.5
M ax
59.3
4^in
27.0
n 53.3 63.2 300 88.7 103.7 65.5 50.1 58.6 33.1
Table 7.2. ; Sound Pr-essure Levels
in Cori'idors of SaTiar Ilkokulu.
there is no considerable difference in the L@q values of the 
corridors at the weekend, during the break, and during the 
course time. Findings indicate that, during the course time, 
the Leq level in both corridors differs from 52.2 dBA. to 53.3 
dBA. which are caused by transmission of noise from classrooms, 
staff rooms, play garden, and traffic. EXjring the break when
teachers want to relax, measured Leq values were too high 
because of mostly the noise created by the students. 
Obsei-vations and personal interviews pointed out that, this high 
level of noise does not disturb students, but annoy teachers 
very much. " In winter..." teachers said, "it is much more
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noisier, since the students can not go out to the school gacrden, 
because of cold weather conditions..." Since, there is no
considerable sound absorptive materials in the corridors, the 
noise level created by students is increased with the echoes by 
means of hard and reflective surfaces. Every footstep echoes 
and resounds, the sound of a group of pupil leaving a classroom
I
for recess interrupts everything, the slamming of a door can 
irritate people all over the building.
Staff Rooms:
The staff rooms of■the school, placed at the ground floor, at 
the side of the school play gai'den, and at the side of the 
Yesilİrmak Street near to the Necatibey Street. Measurements 
show that, (Table; 7.3),
C O U R SE  TIM E B R E .\K W EEK EN D
STAFF ROOMS Leq Max Min Leq Ma.\ Min Leq Max Min
I 52.9 6 0 .8 . 30.7 7 4 .0 82 .4 52.1 ■ 50.1 64.9 30.1
u 57. A 65,0 43.3 74.2 87. 1 483 53.3 62.7 29.2
Table 7.3. : Sound Pressure Levels in Staff Rooms
of Sarar Ilkokulu.
Leg values in the staff x'ooms which were around 52.9 dB. and
74.2 dB. were very high, when comp.ared with the MC values 30-35
dB., NR values 30-40 dB. Even at the weekend, when the school
is completely unoccupied, measured Leg values are determined in
the 1st., and 2nd. staffrooms as 50.1 dB., and 53.3 dB.
respectively. Since the director's office is at the side of the
school play garden, measured Leg levels are a little smaller
than the staff room at the side of the Yesil İrmak Street. In
order to prevent noise transmission from other spaces, both at
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the time of course and break, all the openings at the frames of 
the doors should be sealed and closed, and double wall 
construction is advisable.
Conclusion:
As a conclusion, it can be said that, spaces in the Sarar 
ilkokulu are not suitable for the functions that they serve, 
when they are evaluated from the acoustical point of view. 
Noise in the building affects the education process negatively, 
both children and teachers get tired at the end of the third 
hour. Both children and teachers, have concentration
difficulties for the tasks that they are responsible.
7.2. К О Ш  sitesi İLKOKULU:
CONSTRUCTION: Skeleton construction with brick walls of 19 cm.
constitutes the structure of the building. Double glazing, well 
fitted windows with aluminum window frames, and wooden doors 
with circular windows are used in the building. E>xept for the 
staff rooms, there is very few absorptive materials in the whole 
school building. The floor covering material is terrazzo, and 
the walls are whitewashed in the building.
SITE:
Koru Sitesi that is one of the most silent regions of Ankara, is 
located on the road of Eskişehir. The primary school is 
constructed on a very suitable site when it is evaluated from 
the acoustical point of view. There are duplex dwelling units
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at the southern side of the building, Eskişehir highway passes 
by, in a distance of 1 km. from the north east side of school 
building (Figure; 7.3.).
duplex dwellings
Fig. 7.3. Site of Koioi Sitesi ilkokulu.
BUILDING PLANNING;
Fig. 7.4. a) Basement.
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Fig. 7.4. b) Ground Floor.
I I
ridm istrat ion 
room
I I
sorvict
teacher's roon room
staff room
I I
staff room
! I 1 U
Fig. 7.4. c) First Floor.
Fig. 7.4. Building Plans of Koru Sitesi ilkokulu.
Measured Exterior Noise Levels (dBA):
Max Min
Location I : 49.0 63.8 39.3
Location II: 52.6 69.3 40.8
See, figure; 7.3. for the locations I and II.
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CLASSROOM I:
Number of Students 
Size of Classroom 
Furnitures
Absorptive Material
duplex dwellings.
: 22
: (5.50 X 7.50)= 41.25 h= 3.00 m.I
: 10 wooden desks, 10 wooden chairs for 
students, 1 wooden t.able, 1 cloth 
upholstered chair for teacher,
1 wooden bookcase, 1 blackboard,
1 wooden first aid case.
; Curtains on the windows, tablecloths on 
the desks and on the teacher's table, 
cloth upholstery.
: 4 X (1.25 X 1.68)= 3.4 tn^ . windows 
(double glazing)
1 x(90 X 2.00)= 1.80 m^. woolen door. 
Acceptable Noise Level: 45 dB. (in Tui-klsh Noise Control
Regulation)
30 - 35 dB.(in Noise Criteria Levels) 
20 - 30 dB. (in Noise Rating Levels)
Measured Noise Levels;
Location : At the ground floor, at the side of the
Openings
O C C U P IE D U N O C C U P IE D
L e q M a.x M in L e q M a x M in
77.5 95.0 00 .0 23 .6 3LQ 16.9
95
CLASSROOM II: 
Location
Number of Students 
Size of Classroom 
Furniture
Absorptive Materials
Openings
Acceptable Noise Level:
At the ground floor, at the side of 
duplex houses.
21
(7.50 X 5.30)= 39.75 m^. h= 3.00 m.
10 wooden desks, 10 wooden chairs for 
students, 1 wooden table, and 
1 cloth upholstered chair for 
teacher, 1 wooden bookcase,
1 first aid case,
1 blackboard.
Curtains on the windows, tablecloths on 
the desks and on the table, 
upholstered chair.
4 X (1.25 X 1.68)= 8.4 m^. windows 
(double glazing).
1 X (90 X 2.00) m2, wooden door.
45 dB. (in Turkish Noise Control 
Regulation)
30 - 35 dB.(in Noise Criteria Levels) 
20 - 30 dB. (in Noise Rating Levels)
Measured Noise Levels
OCCUPEED UNOCCUPIED
L e q M a x M in L e q M a x M in
76.9 9A.5 00.0 24.0 45.4 18.2
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CLASSROOM III:
Number of Students 
Size of Classroom 
Furniture
Absorptive Materials
school play garden.
20
(7.50 X 5.30)= 39.75 m2. h= 3.00 m.,
I
10 wooden desks, 10 wooden chairs for 
students, 1 woixien table,
1 cloth upholstered chair for 
teacher, 1 wooden bookcase,
1 first aid case, 1 blackboard. 
Curtains on the windows, tablecloths on 
the desks and on the table,
' upholstered chair.
4 X (1.25 X 1.68)= 8.4 m2, windows 
(double glazing).
I X (90 X 2.00)=1.80 m2, wooden door. 
Acceptable Noise Level: 45 IB. (in Turkish Noise Control
Regulation)
20 - 30 dB. (in Noise Rating Levels) 
30 - 35 dB. (in Noise Criteria Levels)
Measured Noise Levels :
Location : At the ground level, at the side of the
Openings
OCCUPIED U?iOCCUPIED
L e q M a x ivlin L e q M a x N lin
73.9 87.2 41.5 24.) 48.3 12.3
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CLASSROOM IV:
Number of Students 
Size of Classroom 
Furnitures
Absorptive Material
school play garden.
: 24
: (5.50 X 7.50)= 41.25 m^. h= 3.00 m.
: 12 wooden desks, 12 wooden chairs for 
students, 1 wooden table, 1 cloth 
upholstered chair for teacher,
1 wooden bookcase, 1 blackboard,
1 wooden first aid case.
; Curtains on the windows, tablecloths on 
the desks and the teacher's table, 
cloth upholstei-y.
: 4 X (1.25 X 1.68)= 8.4 . windows
(double glazing)
1 X (90 X 2.00)= 1.80 m^.wooden door. 
Acceptable Noise Level: 45 dB. (in Turkish Noise Control
Regulation)
30 - 35 dB.(in Noise Criteria Levels) 
20 - 30 dB. (in Noise Rating Levels)
Measured Noise Levels:
Location : At the ground level, at the side of the
Openings
O C C U P IE D U N O C C U P IE D
L e q M a x M in L e q M a x Ivlin
73.8 82.7 60.9 23 .8 50.3 18.1
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Number of Students
at course time : -
at break : ~ 100
at weekend : -
Furnitures : 4 Bill-boards, 12 framed panels.
Absorptive Materials : 4 x (90 X 2.20)= 79.2 m^. Cloth
coverings on the bill-boards. 
Openings : 17 x (90 X 2.00)= 30.6 doors
opening to classrooms, staff rooms 
and garden.
6 X (90 X 1.68)= 9.10 m·^  windows 
(double glazing).
Acceptable Noise Level: No provision in the Turkish Noise
Control Regulation
35 - 45 d3. (in Noise Criteria Levels) 
35 - 45 dB. (in Noise Rating Levels)
ODRRIDOR :
Location : At the ground floor.
Measured Noise Levels
COURSE TIME BRJE.AK WEEKEiNT)
CORRIDOR Leq Max Min Laq Max Min Leq Max Min
I 5İ.5 6^ *.7 2 L 1 83.8 98.2 65.2 23.i 40.7 18.5
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STAFF ROOM I:
Location
Number of People 
Size of Room 
Furnitures
At the ground floor, at the side of the 
school play garden.
~10
Absorptive Materials 
Openings
7.50 X 4.80= 36 m2. h= 3.00 m.
1 wooden table, 8 cloth upholstered 
armchairs, 4 cloth upholstered 
chairs, 1 wooden bookcase.
Cloth upholsters, tablecloth, curtains. 
1 X (2.20 X 1.68)=3.69 m2, wirdows 
(double glazing).
1 X (90 X 2.00)= 1.80 m2.wc"'xleri door 
Acceptable Noise Level: 50 dB. ( in Tm-kish Noise Control
Regulation)
35 - 45 dB. (in Noise Criteria Levels) 
30 - 40 dB. (in Noise Rating Levels)
Measured Sound I.evels :
C O L2R 3E  T I M E B R E A K  ■ W E E K E N D
STAFF ROOM Leq Max Min Leq Ma.x Min Leq M ax Min
47.5 57.5 0 0 .0 6 1 .0 75.4 39.4 22.9 40.9 18.1
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STAFF ROOM II (DIRBCIDR'S ROOM ) :
Size of Room
Furnitures
Location ; At the first floor, on the side of
school garden.
: (4.25 X 5.00)= 21.25 h= 3.00 m.
; 1 wooden table, 4 cloth upholstered
I
chairs. 2 four-legged stands,
3 wooden bookcases,
4 framed panels on the walls. 
Absorptive Materials : Carpeted floor, cloth upholsters,
curtains on the windows.
: 1 X (90 X 2.00)= 1.80 wooden door.
2 X (90 X 2.00)= 1.80 m^. doors with 
2 x(80 X 1.00)= 1.60 m- windows 
(double glazing)
Acceptable Noise Level: 50 dS. ( in Turkish Noise Control
Regulation)
30 - 40 dB. ( Noise Rating Levels)
30 - 35 dB. ( Noise Criteria Levels)
Openings
Measured Sound Levels :
COURSE TLME BREAK WEEKEiXD
STAFF ROOM Leq Ma-K Min Leq Max Min Lcq Max Min
jr (.2.1 59.0 00.0 (.9.3 72.7 38.1 2 \ . L 35.0 18.2
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5TAFF ROOM III:
Number of People 
Size of Room 
Furnitures
duplex houses.
~ 4
(6.00 X 4.25)= 25.5 m 2. h =  3.00 m.
1 wooden table, 5 cloth upholstered 
chairs, 2 bookcases,
2 framed panels on the walls. 
Carpeted floor, cloth upholsters, 
curtains on the windows.
1 X (90 X 2.00)= 1.80 m2, wooden door.
2 X (90 X 2.00)= 3.60 m2, doors with, 
2 X (80 X 1.00)= 1.60 m2 windows 
(double glazing)
Acceptable Noise Level: 50 dB. (in Turkish Noise Control
Regulation)
30 - 40 dB. (in Noise Rating Levels)
30 — 35 dB.(in Noise Criteria Levels)
Location : At the first floor, at the side of
Absorptive Materials
Openings
Measured Sound Levels :
C O U R S E  T L M E BRE.^VK W E E K E N D
ST A FF ROOM Leq M ax Min Leq M ax Nlin Leq M ax Min
EL 39 .i 57.7 00.0 51.5 55 .2 3 0 5 225 ¿1.1 17.9
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GYMNASIUM:
Location : At the basement.
Number of Students : 20
Size of Gymnasium : 10.50 m^. h= 3.00 m.
Furnitures : -
Absorptive Materials : -
Openings : 7 x (90 x 200)= 12.6 m·^ . wooden doors
opening to toilets. Laboratories, 
stores, boiler room, and canteen.
Acceptable Noise Levels: 60 dB. (in Tiaa'kish Noise Control
Regulation)
40 - 50 dB. (in Noise Rating Levels)
30 -50 dB.(in Noise Criteria Levels)
Measured Noise Levels
OCCUPIED UNOCCUPIED
L e q Max Min L e q Max Min
75.4 81.1 00 .0 20.6 2 8 .9 17. 6
DINING ROOM :
There is no dining room in tiae building. Children and teachers 
eat their meals at different locations.
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EVALUATION; Koru Sitesi ilkokulu has a building with two 
stories where 10 classroom are being used for teaching purposes. 
The skeleton construction with 19 cm. brick walls, constitute 
the structure of the building. About 200 students are being 
educated in the school where 10 teachers and 5 staff members are 
serving for the education of students. Four classrooms, one 
corridor, one gymnasium, and two staff rooms were selected for 
the investigation. Sound level measurements were conducted in 
those spaces, when they were occupied and unoccupied.
Classrooms:
All of the classrooms were located in the ground floor of the 
building. Four classrooms were selected for the investigation 
from the different sides of the building. The time period used 
for the measurement of sound pressure levels was between 15 and 
30 minutes. Sound level measurements showed that, when the 
classrooms were unoccupied the sound levels of four different 
classrooms were almost at the same level. Measured levels at 
the 1st., 2nd., 3rd., and 4th., classrooms were; 23,6 dBA., 24.0 
dBA., 24.1 dBA., 23.8 dBA. respectively. Tlie sound levels in 
empty classrooms were due to background noise. The low levels 
of sound are related to the fact that, the school building was 
not located near to the streets with heavy traffic, and 
furthermore, none of the classrooms in the building had 
mechanical ventilation.
On the other hand, when the classrooms were occupied, sotond 
level measurements taken out during the classroom instruction 
were high, when compared with the acceptable levels ;
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45 dBA. determined by the Turkish Noise Control 
Regulations,
20 - 30 dB. Noise Rating Levels determined by (ISO),
30 - 35 dB. Noise Criteria Levels determined by 
Beranek (1957)
By looking at the Table 7.4., it can be seen that, during 
classroom instruction equivalent sound levels (Leg) increased up 
to 77.5 dEA. Although 73.8 dBA. is the minimum recorded Leg, 
this level is much higher when compared with the accepted levels 
in prescribed regulations.
OCCUPIED UNOCCUTIED
L e q M a x M in L e q M a x  . M in,
I 77 .5 95 .0 00.0 23.6 34.8 16.9
11 76.9 94.5 00.0 24.0 45.4 182
III 73.9 87.2 41.5 24.1 48.3 12.3
IV 73.8 82,7 60.9 23.8 50.3 18.1
Table 7.4. : Equivalent Continuous Sound Pressure Levels
in Classrooms of Koru Sitesi ilkokulu.
Corridor:
Corridor at the ground fhoor of the Koru· Sitesi Ilkokulu has 17 
wooden doorm opening to different classrooms, staff rooms, 
toilets, and g.arden. The placement of classrooms along the 
corridor is well-planned from the acoustical point of view.
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Because, placement of classroom doors is in such a wa/ that, 
they don't face each other across the hall, diminishes the sound 
level transmitted from the leaks and openings from the doors. 
However, even in the course hours, equivalent sound level 
reached to 54.5 dBA. in the corridor. This level of sound 
contributes to the sound levels of classrooms and basically to 
the sound levels of staff rooms where silence is necessary. As' 
the corridor has reflective surfaces, sound propagates rapidly 
either at the time of class instruction, or at the time of 
break. Drring the break, Leq reaches the level of 83.8 dBA., at 
that time the maximum sound pressure level reaches to 98.2 dBA.
Staff Rooms:
In the building, staff rooms were located at the ground floor 
a.nd at t.he first floor. At the ground floor, there is one room 
for the use of teachers, all other staff rooms including 
director's room are located at the first floor. These rooms 
need silence for efficient working of the staff and for rebaxing 
of the teachers at break times. However, measured sound 
pressure levels indicate that (Table, 7.5.),
STAFF ROOM C O U R S E  T IM E B R E A K W E E K E iV D
Leq Ma.x Min Leq M ax Min Leq Max Min
I 47.5 57.5 OQO 51.0 75.4 39.4 22.9 40.9 18.1
n 42.1 59.0 (X).0 49.3 72.7 38.1 21.4 35.0 18.2
n i 39.4 57.7 00.0 51.5 55.2 30.5 22.5 41.1 17.9
Table 7.5. : Sound Pressure Levels in Staff Rooms
of Koru Sitesi ilkokulu.
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these roonis are not suitable for the purposes of staff and the 
teachers, . Because, when compared with the recommended Noise 
Rating (NR) Values which recommends 30-40 dB. for offices, and 
Noise Criteria (NC) Values which recommends 30-35 dB. for 
offices, measured levels, during the course time and break, 
are much higher than those levels. On the other hand, since, 
Turkish Noise Control Regulation recommends 50 dB. sound level 
for private offices, these offices in the building can be 
accepted as suitable diu-'ing the class hours. However, during the 
breaks measured levels indicate that, these offices are too 
noisy for studying and for resting purposes. The sound levels in 
staff rooms during the class hours and breaks, were due mainly 
to noise from classrooms, corridors, and the school building's 
surroundings. In order to prevent the noise transmission from 
those spaces, all the openings at the bottom of the doors, 
should be closed, and all other holes and openings should be 
sealed.
Gymnasium:
School's gymnasium is placed on the basement, near the 
laboratories. Findings pointed out that. Leg value reached up 
to 75.4 dJBA., when the gymnasium is occupied. This level of 
sound exceeds the accepted value of 60 dBA. noise level 
determined by Turkish Noise Control Regulation. Although, 
gymnasium was planned also for the function of auditorium, the 
space have not been used for this purpose.
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7.3. GENERAL EVALUATION:
Results: Sound pressure levels obtained from the measurements in 
two school buildings are shown below (Table; 7.6. a Si b).
SARAR rLKOKULtlOCCUPIED'
X e q
TTN OCCUPIED
L e q  1 M a x"M a x "Mm ~Miri"
CLASSROOMS
I 76.6 82.4 48.1 55.1 72.3 00.0
75.0 I 97.0 00.0 53.9 67.2 31.5
III 78.7 102.5 52.2 55.7 75.3 43.9
IV 75.2 105.1 00.0 55.0 64.2 00.0
74.2 85.0 55.2 48.2 60.2 40.9
COURSE TIME BREAK WEEKEND
L eq
1--
M a x M in L e q M a x M in L eq M a x M in
CORRIDORS
I 52.2 69.4 17.9 87.3 109.2 62.4 50.5 59.3 27.0
11 53.3 63.2 30.0 88.7 103.7 65.5 50.1 58.6 33.1
STAFF ROOMS
I 52.9 60.8 30.7 74.0 82.4 52.1 50.1 64.9 30.1
II 57.4 65.0 43.3 .. 74.2 87.1 48.3 53.3 62.7 29.2
EXTERIOR]VOISE LEVEI, Leq: 66.5 M ax: 88.0 Min: 57.6
Table; 7.6. a); Sarar ilkokulu
KORU sitesi ilkokuluDCCUFIEI)
"T7eq i M a x
UNOCCUPIED
L e q  M a x 'M in 'Miri"
CLASSROOMS
1 77.5 95.0 00.0 23.6 34.8 16.9
11 76.9 94.5 00.0 24.0 45.4 18.2
III 73.9 87.2 41.5 24.1 48.3
IV 73.8 82.7 60.9 23.8 50.3 18.1
C O U R S E  T I M E B R E A K W E E K E N D
L e q M a x M in L e q M a x M in L e q M a x M in
C O R R I D O R
I 54.5 64.7 34.7 83.8 98.2 65.2 23.4 40.7 18.5
S T A F F  R O O M S
I 47.6 57.5 00.0 61.0 76.4 39.4 22.9 40.9 18.1
I I 42.1 59.0 00.0 49.3 72.7 38.1 21.4 35.0 18.2
m 39.4 I 57.7 00.0 51.5 65.2 30.5 22.5 41.1 17.9
E X T E R I O R  N O I S E  L E V E L Leq: 50.5 Max: 69.3 Mm: 39.3
Table; 7.6. b): Koru Sitesi ilkokulu 
Table; 7.6.: Sound Pressure Levels in two School Buildings
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Discussion: General evaluation of case studies put eight main 
conclusions forward:
1. The equivalent continuous sound levels, measured at the 
outside of the buildings, differed from one school to another, 
according to the properties of school sites from the acoustical 
point of view.
The average of Leg values measured at the exterior of the school 
buildings are 50.5 dBA for Koru Sitesi Ilkokulu, and 66.5 dBA 
for Sarar Ilkokulu. The sound levels at the exterior of 
buildings were due mainly to noise from traffic, and the school 
buildings' surroundings. The measured levels indicate that, the 
locations of buildings are different when they are evaluated 
from the acoustical point of view. The low levels are related 
with the fact that, Koru Sitesi Ilkokulu was not located near 
streets with heavy traffic. On the other hand, measured high 
noise levels at the exterior of the Sarar Ilkokulu, indicate 
that school building was located near streets with heavy 
traffic.
2. For the transmission of noise from the exterior of the 
buildings to their interiors, the most important sound 
transmission paths are windows.
Measured values in two school buildings, indicate that, the most 
important path for sound wave to transmit into the building is 
the window. One of the schools selected for this study is Sarar 
Ilkokulu which is a very old building with 50 cm. (at the ground
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floor), and 35 cm. (at the first floor) brick walls, and, with 
old and cracked, loose fitted, single sash, single glazing 
windows. The other school is the Koru Sitesi ilkokulu which is 
a new one with 19 cm. brick walls, and well fitted, single sash, 
double glazing windows.
The measured average exterior noise level in Sarar ilkokulu was 
66.5 dBA, and in Koru Sitesi ilkokulu it was 50.5 dBA The 
comparison of the measured Leg values in unoccupied classrooms 
of two school buildings will help, to supply information about 
the sound transmission losses (see appendix) of the shells of 
the buildings. The mean of the Leg values in the unoccupied 
classrooms of Sarar ilkokulu is 53.5 dBA., and the mean of the 
Leg values in the unoccupied classrooms of Koru Sitesi ilkokulu 
is 23.8 dBA As a result, it can be seen that, the sound 
transmission loss at the exterior shell of Sarar ilkokulu 
building is 13 dBA, on the other hand, at the exterior shell of 
Koru Sitesi ilkokulu building, it is 26.7 dBA.
This result shows that, although the walls of Sarar Ilkokulu are 
much thicker than the walls of the Koru Sitesi Ilkokulu, sound 
transmission loss value of exterior shell of Sarar Ilkokulu is 
less than the Koru Sitesi Ilkokulu. This is because of the sound 
infiltration through the old, cracked, and loose fitted window 
frames of the Sarar Ilkokulu building. Although, the "Mass Law" 
states that, the greater the mass of a wall, the greater its 
dampening effect will be, this statement can not be verified in 
this study, because the most important sound transmission paths 
are windows, which are not identical in both schools.
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3. In all occupied classrooms, the equivalent continuous sound 
levels were high, indicating that teachers increased their vocal 
effort due to high background noise.
The most important source of noise is created by the student's 
background activity, and this occurs during classroom
instruction. Since, there is lack of sound conditioning in the 
classrooms, children expend excessive amounts of energy trying 
to hear the words of their teacher, and to make themselves 
understood, because of high background noise level. Classroom 
sound levels that are the most interesting from the point of 
view of speech communication are the sounds that affect speech 
production or speech recognition. These are the levels at which 
teachers and students need to speak, and the additional 
background noise levels, which disturb speech communication. 
The acoustic design of classrooms should be based on achieving 
the highest possible degree of speech intelligibility for all 
the pupils. In rooms with poor acoustic conditions, it is often 
difficult to understand speech, and one has to concentrate 
intensely on listening, if background noise is present. 
Speaking under such conditions requires excessive vocal effort, 
which may result in vocal symptoms or even in organic voice 
disorders. Background noise affects speech production as well as 
speech recognition. Vocal effort increases as background noise 
rises over 40 dBA. In all classrooms the level was much higher 
than 40 dBA. As the background noise level rises, the speaker 
tries to compensate by raising his/her voice. It seems that 
teachers need to increase their vocal effort because of 
background noise. Although, these two schools located at
H i
different sites from the acoustical point of view, findings show 
that when the classrooms were occupied by students, the Leg 
values do not differ so much in both schools. In other words, 
when the classrooms were occupied, exterior noise is suppressed 
by the noise created in the classrooms. As a result, in order 
to diminish the SPL in the primary school buildings, precautions 
should be taken interior of the school, such as in classrooms, 
in staff rooms, and in corridors. Sound absorptive materials 
should be placed in those spaces, in order to absorb the sound, 
and prevent echoes.
4. In unoccupied staff rooms (at the weekend), the equivalent 
continuous sound levels differed from one school to another, 
according to the properties of school sites and of construction 
from the acoustical point of views.
5. In both schools, at the time of course, the equivalent 
continuous sound levels increased in a range of 3 - 20 dB
in the staff rooms, when compared to the measured values at 
weekend.
6. In both schools, during the break, the equivalent continuous 
sound levels increased in a range of 10 - 20 dB in the staff 
rooms, when compared with the measured levels during the course 
time.
Obtained values .are not in compliance with the NC, and NR 
levels, and the values given in the Turkish Noise Control 
Regulation. As a result, these rooms are not suitable for the
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function that they are serving, from the acoustical point of 
view, during breaks.
7. Corridors of both schools are too noisy during the break.
Although, students were not aware of the noise that they 
created, teachers were very disturbed as a result of noise 
created in corridors. But it is proved that, there are effects 
of noise on human performance that occur after noise exposure is 
terminated. Noise has important influence on children's 
information processing strategies and on their feeling of 
personal control.
8. During the course time measured values were too high in 
corridors.
Even, at that time, there is enough noise at the corridors to 
interrupt the teaching -- learning process in the classrooms and 
destroy the concentration of both the students and the teachers.
11 8
8. CONCLUSION
As it is stated at the introduction chapter, the purpose of this 
study is to make an analysis of noise in the primary schools of 
Ankara, in order to call attention to negative effects of noise 
in the teaching - learning process, and to prove the existence 
of excessive noise levels in primary schools.
As case studies, two primary schools in different regions of 
Ankara were selected for this investigation. Findings proved 
that, noise levels in the school buildings were extremely high, 
compared with the acceptable levels given in the noise control 
regulations.
As a result of this study, it is proved in an experimental way 
that, there is a problem of noise that threatens the education 
of new beginners of schools. Moreover, it is also valid that 
the physiological, psychological, and social well-being of, 
both the teachers and the students is threatened because of 
excessive noise levels in primary schools.
Results of experimental studies show that, although, two school 
buildings were chosen from completely different regions of 
Ankara, from the acoustical point of view, measured values 
during the classroom instruction were nearly the same. This 
finding points out that, when the spaces are occupied with
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students, quietness of the sites, or different widths of walls 
of school buildings do not change the noise levels in the 
buildings. Thus, the only way for decreasing the noise levels, 
and for increasing the speech intelligibility in the school 
buildings, is to apply sufficient amounts of sound absorptive 
materials on the walls, floors, ceilings, and if possible on the 
tables, desks, and the chairs. Application of sound absorptive 
materials on those surfaces prevents reverberation and echoes 
and causes decreases in noise levels, and increases in speech 
intelligibility levels.
I hope, the results of this study, will be applied to the 
acoustical planning of new schools, and to the renovation of 
older school buildings. I expect, this study will guide to the 
further studies with the information supplied about the aim of 
the primary schools, activities taking place in those schools, 
site selection for school buildings, school building planning 
against noise, and the effects of noise on human beings. I 
suggest that, during the acoustical planning of school 
buildings, each and every detail; such as, the school 
activities, the age of students, the number of children, site 
properties ...etc. should be considered together, and then 
decisions should be taken carefully. In order to serve healthier 
education facilities to teachers and students, some immediate 
precautions should be taken by specialists in the light of this 
investigation.
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APPENDIX
Definitions of Some Selected Terms:
A-Weighted Sound Level: The ear does not respond equally to all 
frequencies, but is less sensitive at low and high frequencies 
than it is at medi\.tm or speech range frequencies. Thus, to 
obtain a single number representing a sound level of a noise 
containing a wide range of frequencies in a manner
representative of the ear's response, it is necessary to reduce 
the effects of the low and high frequencies with respect to the 
medium frequencies. The resultant sound level is said to be A- 
weighted, and the units are dBA. Tie A-weighted sound level is 
also called the noise level.
Acoustics: (1) The science of sound, including the generation,
transmission, and effects of sound waves, both audible and 
inaudible. (2) The physical qualities of a room or other 
enclosure (such as size, shape, amount of noise) that determine 
the audibility and perception of speech and music.
Airborne Sound: Sound that reaches the point of interest by 
propagation through air.
Background Noise: Tie total of all noise ina system or 
situation, independent of the presence of the desired signal.
Decibel (dB): The decibel (abbreviated "dB") is a measure, on a 
logarithmic scale, of the magnitude of a particular quantity 
(such as sound pressure level opr sound power level) with 
respect to a standard reference value.
Equivalent Sound Level (Leq): The energy average sound level.
Frequency: The number of times per second that the sine wave of 
aound repeats itself, or that the sine wave of sound repeat 
itself, or that the sine wave of a vibrating object repeats 
itself. Now expressed in Hertz (Hz.), formerly in cycles per 
second (cps).
Noise: Any sound that is undesirable because it interferes with 
speech and hearing, or is intense enough to damage hearing, or 
is otherwise annoying.
Noise Criteria Values (NC): Criteria used for rating the
acceptibility of continuous indoor noise levels. Noise Criteria 
Curves were developed by Beranek in the United States of
America.
RECOMMENDED NC VALUES FOR VARIOUS ENVIRONMENT.^
Range oi NC levda 
Ukety to be aoceptabte
F a c to r ie s  (heavy i n d u s t r y ) 5 5 to 75
F a a o r i e a  ( l i ^ t  i n d u s t r y ) 45 to 6 5
K i t c h e n s 4 0 to 50
S w im m in g  p o o ls  a n d  s p o r t s  a r e a s 35 to 50
D e p a r t m e n t  s to r e s  a n d  s h o p s 35 to 4 5
R e s t a u r a n t s ,  b a r s ,  c a f e t e r i a s ,  a n d  c a n t e e n s 35 to 4 5
M e c h a n i i e d  o if ic c s M ) to 50
G e n e r a l  o ih c c s 35 to 4 5
P r iv a te  o lh c c s .  l ib r a r ie s ,  c o u r t r o o m s ,  a n d  s c h o o l r o o m s 30 to 35
H o m e s ,  b e d r o o m s 25 to 35
H o s p i ta l  w a r d s  a n d  o p e r a t i n g  t h e a t r e s 25 to 35
O n e m a s 30 to 35
T h e a t r e s ,  a s s e m b ly  h a l l s ,  a n d  c h u r c h e s 25 to 30
C o n c e n  a n d  o p e r a  h a i l s 20 to 25
B r o a d c a s t in g  a w l  r e c o r d in g  s t u d i o s 15 to ;o
S o u ft e : Bnjcl in d  Kjjcr.
Noise Rating Values (NR): Criteria used for rating the 
acceptibility of continuous indoor noise levels is intended for 
more general application. Noise Rating Levels were developed by 
ISO, and used widely in Europe.
RECOMMENOeO NR VALUES FOR VARIOUS ENVIRONMENTS
Environment
Range of NR levels 
nkeiy to be acceptable
Workshop« 60 to 70
Mechanized oiTicea 50 to 55
Gymnasia. spxDns halls, swimming pools 40 to 50
Restaurants, bars, cafeterias 35 to 45
Privnic offices, libraries, counrooms 30 to 40
Cinemas, hospitals, churches, small conference rooms 25 to 35
Gass rooms, T.V. studios, large conference rooms 20 to 30
Concen halls; theatres “ 20 to 25 .
Diagnostic clinics, audiometric rooms 10 to 20
Sourer BniH^nd KjacT.
Reverberant Field; The region in a room where the reflected 
sound dominates, as opposed to the region close to the noise 
source where the direct sound dominates.
Reverberation: The persistance of sound in an enclosed space,
as a result of multiple reflections, after the sound source has 
stopped.
Sound: Any pressure variation that the human ear can detect.
Sound Pressure Level (SPL) : The root mean square value of the 
pressure flactuations above and below atmospheric pressure due 
to a sound wave; expressed in decibelIs.
Structure-Bome Sound; Sound that reaches the point of interest 
over at least part of its path, by vibration of a solid 
structure.
Sound Transmission Loss: A measure of sound insulation provided 
by a structural configuration.
Structure-Bome Sound: Sound that reaches the point of interest 
over at least part of its path, by vibration of a solid 
structure.
Turkish Noise Control Regulation: In order to provide and 
environment, that does not destroy the physiological, 
psycho1 eg·ica1, and social well-being of human beings with high 
levels of noise, Turkish Prime Ministi~y had prepared a noise 
control regulation which gives information about the terminology 
related with noise, and acceptable levels of noise for different 
environments.
Kabul ë o i l iG iU r '
Kullanım Alanı ses basıncı oüx'
DlnlcfTne A lan la rı - tiyatro sa lo n la rı •<>5
- Konferans sa lo n la rı 30
- e te l yataU.oOaları 30
- e te l restoran .'5
Sa^Uk Y a p ıla rı - Hastaneler
Konutlar - Yatak o d a la r ı(şe h ir) .'5
- Oturma o d a la rı(şe id r d ış ı) üO
- Oturma e d a la r ı(şe h lf  kenarı)
- Oturma crJaları (şe iılr)
- Servis bölümler K ırutfak, banyo) :o
Eğitim  Y a p ıla r ı - O c rs llk le r , Inboratuvarlar /•3
- S0or salonu, yarrekhane 6(j
T ica ri Y ap ılar - ü re l büroCuygjlamai1 )
- Certîl b ü ro (yan , lesao bölüm leri,
ÎO
cükk »r* 1 î  r ' /çn
Enoüstri Y a p ıla r ı - Fab rika lar (küçük) /0
- Fab rlka la r(çen |ş kapsamlı) İ^V.
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